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) In the spring of 1977, students enrolled in Grades 4, 8, and 12 in
“ the public schools of the province of British Columbia took part in the
first Assessment of Student Learnings in Mathematics, conducted'by the
Learning Assessment Branch of the Ministry of Education. Diring the same
period, approximately 3500 teachers of mathematics at seven. different
grade levels completed a comprehensive questionnaire dealing with numer-
ous aspects of the methods and materials ufed in the teaching of mathema-

tics in the province. ) . P .

The Learning Assessment .Program is longftudinal in nature, and the
various aspects of the curriculum of the public schools are scheduled to
be assessed at regular intervals. In the case of mathematics, the cycle
is _two years long; in other words, mathematics will be re-assessed during
the 1978-79 school year. One of the purposes of this assessment of mathe-
matics in the province was to collect baseline data againsft which the per-.
formance of students in future assessments could be compared.

“

-

-

1.1 Purposes of the AsSessment °

L)

The major pr1nc1ple underlying the entire Learning Assessgs nt Program
is that dec1s10ns about education should be based upon an-understanding of
what and "how children and young adults are learning. Educationﬁl decisions
are belng made every.#y, decisions which affect the allocation of resources,
in-service education of teachers, teacher training.progréms, curriculum '
development, and the adequacy of various programs. The Mathematics Assess-
ment will provide decision-makers at all levels with factual and current
information concerning the teaching and learning of mathematics upon which -
to base the1r decisionms. , N

The Assessment Program in general andYthe Mathematics Assessment in
particular are designed to inform the public of some of the strengths and
weaknesses of ghe public school system in this province. The information,
generated By the Mathematics Assessment will assist scHool districts dn
maintaining identified strengths and overcomirig weaknesseg. It is hoped
that cdurriculum developers and curriculum revision .committees will be able
to”make use of these resultg’in the process of improving curricyla and de
"veloping suitable resource materials. Eurthermore,fsuch information could -
be used in the allocation of resources at both the provincial and district
levels. . .Y ¥ o . .

At the university level, the information generated by the assessment
will be useful in {indicatifg directions for change and improvement in tea-
cher education. Finally, the information produced by the assessment should
be of great value.to educational researchers both as.a data bank and as a’
source of researchable questions concerning the teaching and’ learning of
mathematics. .

{ ” b |
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1.2 Organization of the Assessment

Several groups participated in the organiiation and impiemenﬁation of\z
the Mathemati:cs Assessment. These groups included the Learning Assessment
Branch of the Ministry of Education, the Contract Team, the Maﬁagemqnt Com—
mittee, and the B.C. Research Council. Consultations were held with seﬁqral
other groups as well. ’ : .

The Contract Team was retained by the Learning Assessihent Branch to
conduct the Mathematics Assessment. The Contract Team's responsibilities
included conducting the Goals Assessment and developing the set of objec-
tives to be assessed, constructing the student tests, piloting the tests
and ‘subsequently revising them, constructing the Teacher Questionnaire, and
writing the final reports of the assessment. Thé Confract Team consisted
of two members-of the Faculty of Education of the Universityfbf British
Columbia, a primary teacher who was on leave of absence from the New West-

" minster School District, and a teacher of secbnaary mathematics from the

North Vancouver School District.

It was the role of the Management Committee to oversee the operations
oﬁjthe Contract Team and to provideguidance and suggestions regarding the
various phases of the assessment. Members of the Management Committee in-'
cluded two teachers, a supervisor of instruction, a teacher educator, &
school Erustee, the chairman of the Contract~Team; and representatises of
the Learning Assessment Branch. . ' '

The B.C. Research'Councilé under the direction of the Contract Team,
conducted‘the majority of the technical and administrgtive @spects of the
.-assessment. Their responsibilities included overseeing the printing and
distribution of the tests, answer cards, and teacher questionnaires, con-
ducting the scoring Ynd data analysis, and serving as statistical consul-
tants® and advisors to the Contract Team and the Management Committee.

L . ) .
Consultative meetings were held with several groups. Representatives

' of the Contract’Tqam met with the Mathematics Curriculum Revision Committee

to discuss aspects of the assessment. In additio Revjew Panels were or-

-ganized by the Learningcggsessment Branch to discuss the objectives to be

tested in the Mathematics Assessment. Such panels. were intended to be as
widely,repfesen;ative as possible of the various groups interested in the
mathematics achievement of students. (Additional.information,con erning ,
the structure and operation of such panels is given in Chapter 2.{ Finally, °
meetings were held and correspondence exchanged\with representatives of |
other assessmént programs in North America, in order that the B.C. Mathe-

"matics Assessmeqt could benefit from their experiences.

1.3 Components of the Mathematics Adsessment ‘/7

¢ The Mathematics Assessment consists of four major-components: the Goals

Assessment, the Student Tests, the Interpretive Analysis, and the Teacher
Questionnaire. The last component is the subject of a separate volume (Re-
porty Number 2) and will not be discussed in any detail here. The first® and
seca%d components constitute the substance of this report and will be more

thoroughly discussed in subsequent chapters.h‘The\rationale for and the pro-,
. Y ‘ .
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cedures followed in conductidi the Ipterpretive Analysis are treated in
this section. : % v s, ‘
13’1 The Goals Assessment ' . s
It was not within the terms of reference of the Mathematics ‘

Assessment to attempt to evaluate students' achievement in mathe-
matics in any particular cburse or program, or to evaluate the
entire pathematics curriculum. Neither was it the objective of
this assessment .to obtain information on the achievement of indi~’
vidual students or 'schools, nor on the performance of teachers of
mathematics. It was the objective ofsthe assessment to obtain,” and .
to make widely known, information regarding the present state of . .
student learning in mathematics on a province-wide basis. In addi-
tion, each school district is to be provided with a suffmary of its
own results. .
‘ . I .

““The initial and basic decision regarding the Gdals Assessment
was to limit the mathematics content to be assessed to topics which
most informed observers would agree are among the essential concepts
and ‘skills of mathematics at the three levels tested: end of primary
education (Grade/Year 4), end of elementary. education (Grade 8), LN
and end of public schooling (Grade 12). Three levels of cogni- '
tive behaviour, called domains in the assessment, each subdivided .
into a number of objectives made up the basic¢ framework of the Goals f
Assessment.

* The process of rﬁentifying the specific concepts and skills toé
be assessed was based primarily upor“the recently revised curriculum
guide for mathematics in British Columbia. In additidén to this basic
document, several other sources were consulted and utilized. Chapter < .
2 contains a detailed exposition of this procedure, as well as of the
rather extensive consultation that took place throughout the Goals
Assessment phase of the project.

.

1.3.2 Student Tests - - ' E -3
¢

Tests were constructed to measure .students' mastery of the ob-
jectives identified in the Goals Assessment phase. A separate, test
was prepared for each of the three grade levels: involved. For each
test,’a total administration time of ninety minutes was allotted:
thirty minutes for instructions, distribution, and collection of the
test booklets and answer cards, and sixty minutes’ for completion of
the test. A discussion of the reliability of the students' tests is
contained in the Technica% Report.

Piiot testing gk the assessment instruments was conducted during
the late fall of 1976 in several school districts across the province.
(See Appendix A for a Iist of the schools which participated in the—
pilot testing.), Approximately 250 students at each of the three grade
levels involved wrote thegtests, and their results were used in. deci-
ding, upon the final form of the tests.

—“ .
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On the basis of the pilot testing certain itemé were deleted,

"others were added, and still others were modified, The majority of
modifications to items represented efforts to improve the readabil-~ .
ity of the stem of an i%em or the plausibility of the-distractors.
All additions and modifications were then tried out before being
included in the final versions of the tests. )
. A setond purpose of the pildt tests wés to ensure that students
had sufficient time in which to complete” the tests since they weré

not intended toxgé speed tests. Results showed that the majority of
students at each grade level required significantly less than the

total time allotted, ‘and that virtuglly everyone was able to complete
the test in I€Ss than one hour. - .

With the exception of a portion of the Grade/Year 4 test, all,of
the test itefs were cast in multiple~choice format with five foils or
distractors for each item." In every case, the foils consisted of four
possible answers to the item while the Fifth foil was "I -don't .know'.

The "I don't know" vption was used in an attempt to minimize guesging
and in order to provide an outlet for students who, for one reason or
., another, had not been exposed to the material being tested or had
forgotten it. (For a more complete discussion of the use of "I don't
know'" as a distractor in the Mathematics Assessment tests, see Robi-~
taille, 1977.) N ’

“

In an effort to assess change in students' abilities to deal with
certain concepts ,and skills, some items appeared on two or more of the
tests. For example, the same five items dealing with knowledge and
understanding of the units of th® metric system of measurement were .
used on all three tests. In several of the skill areas, the same item
or items appeared on the Grade/Year 4 and 8 tests, or on the Grade/Year
8 and 12 tests. Overall, there were nine items common td the Grade/
Year 4 and 8 tests and forty-three items cofmon to the Grade/Year 8 and~
12 tests. This includes five itefs which were commor to all three
tests’.

The International System of Units (SI) was utilized for all test
items involving measurement; no items contained British op Imperial’
units of measurement. Furthermore, any numeral containing five or ,
more digi® was written with a space between periods rather» than a
comma (43 256 not, 43,256) and any decimal fraction with absolute value
less t%an one was written with a zero before the decimal point (0.86
not .86), except in the casé of computation items. ) -~

The decision to use the metric system of measurement exclusively

did restrict, to some degree, the number #&nd the nature of problem~
solving items involving measurement concepts. For example, it was 5
felt that including items dealing wifth the purchase of consumer goods '+,
such as carpeting, or concrete, or the like, 13 terms of metric units
of area or volume would-make such items appear overly unrealistjc and
unfamiliar since these terms and units .are not yet in widespread use by
fonsumers in our society. On the other hand, ‘since the curriculum
guide does call for implementation of the metric system of measurement
in the schools, any reference to the British system was avoided. (

K ‘ ' N
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1.3.3 Interpretive Analysis -

*

As part of the Language B.C. project whith took place during
1976-77, the Learning Assessment Branch assembled a panel of ‘eleven
educators and assigned them the task of interpreting the assessment
results. Such an approach to the interpretation of assessment re-
sults is not without its problems: the procedure is necessarily sub-
jective in nature; the panel members may not be truly representative
of the various groups having an interest in the results, and further-
more, such an analysis might give a false impression of precision or*
exactitude by assigning numerical values to decisions based on such
subjective information. u

~

On the other hand, no assessment program would be complete
without some type of interpretation of the raw data.: Since no ob-.
jective standards existed at the time of the assessment, some form
of Interpretation Panel .analysiswas the only choice available. A
discussion of some of the dlfflculties inherent in interpreting assess-
ment results may be found in Weiss and Conaway (1976).

e

Three flfteen—member Interpretation Panels, one for each of t
three grade levels involved, were cogstituted by the Learning Assess-
"ment Branch. Each panel consisted 2? seven teachers of mathematics
at the particular grade level, two supervisors of instruction, th“
teacher educators, two ‘'school trustees, and two members of the public
at large. Every panel member retelved a copy of one of the three
assessment instruments aloqg)with information and 1nstruc;1ons

Prior to ‘meeting as,a group, the members of each Interpretive
Panel were asked to perform several tasks, keeping in mind the age
and level of the total population of students to which the\reir was
administered: .
Vs
(1) %nswer each question on the test and check their responses using

the answer key prov1ded N

(2) rev1ew the booklet in whlch the test items 'were organlzed into_ -
obJe€E1ves and .domains,

(3) estdblish, 1n percentage terms, two levels of performanCe for
each item -- "acceptable' and "desired", remembering the range
of individual differences among students as well as ‘the variation
in programs throughout the province, and b

(4) record the two levels for each item on the form provided for that

* - purpose.

At this stage, the panel’members were npt given access to the actual
results obtained by the students. . : KA

>

The panels met in Vancouver in early June.  Each panel was
chaired jointly by a member of the Contract Team and a member of the
Management Committee. The panelists were first given the provincial
results for their respective tests and asked to compare the actual
result obtained for each item with the rangﬁ,[acceptgble to desired)
which they had established earlier for that®"i

1i

tem. Using that range




as a general focus for considﬁration rather than as a specific, arbi-

trary range allowing no latitude, they were then asked to rate each - %
item on a five-point scale of satisfaction: *
5 = Strength
ﬁ\: Very satisfactory
Satisfactory :
"2 = Marginally satisfactory °
-— . . , 1 = Weakness.~~ poor performance

et ‘ . ¥
The criteria of satisfaction were uniqué to eath panelist and depended
upon what each one 'felt' student performance on a given type of item
, should be. 1In arriving at their decisions, they were asked to bear in
mind the following factors: <

.

(l) the total population of students at this level in British-Columbia,

(2) the wide range of individual differencés present within the g¥ade
' . level, - '

-

PR e
(3) the congiderable varjation in instructional goals and/or methods
throughout the schools of the province, and

(4) the difficulty of the items. .
. g . i .
Upon completion, of this individual task, the panelists formed seven «
sub-groups of two or three members in order ta compare their ratings.
.and to arrive at a consensus rating. They.were also ashed to record
any comments they.might care to make. The result $even sets of"
pair ratings were then averaged and discussed with A view to obtaining _
group agreement on each item. An opportunity‘was provided for strong
minority opinions to be recorded:.

‘.

L Finally, each panel was givided into three group of five as

follOWS . - i ’ *
S ot , - ’

GrouE A , Group B _+ Group C <.
1 Teacher Educator 1 Teacher Efwcator 1 Fnbliq ’ s
1 Supervisor : 1 Supervisy : 1 Trustee

, 2 Teachers . 2 Teachers . 3 Teachers
1 Public v 1 Trustee - <A P

& . , . -

Each groub was assjigned-one domain (i.e., a set of related objectives)
and was asked to provide anecdotals comments for each objective in its
assigned domain. The comments were to identify strengths and weak- «
nesses of student performance based upon the items used measure the
objective In some cases, “comments upon performance by stdents on’
individual items were given.

T When all ;preeﬁgzoups were f%nished, the panel re-assembled to
digcuss the anecdotal, comments. Modifications were made whete they
were deemed appfopriate, and\ény strong minority views weré-recorded.

/ " - ~
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The information gained from the deliberations of the nterpre-

. tive Panels was used by the authors of this report in commepting .upon

the results of the assessment. Although the procedure used does lack
some air of precision attributed to strictly numerical comparisons,

.the wealth of experignce which the members of the’ panels brought to 1

"bear upon their examination and interpretation of the results gives
their interpretations considerable credibility.

1.3.4 Teacher Qudstionnaire

Two questionnaires, one forgyéachers ok elementary school mathe- -
matics and the other for teachers &f secondafy school matheématics, were
,developed for use in the Mathematics Assessglent. The questionn#&ires,
which were answered anonymously, dealt witl various aspects of the tea-
chers' backgrounds and training as well as/with facets of the method-
ology of teaching mathematics at different level¥, and with instruc-
tional materials used by teachers of mathematics.

Teachers of mathematics at each of Grades 1, 3, 5, 7, 8, 10,
and 12 were systematically selected as potential respondents to one
of the questionnaires. Those selected were mailed a questionnaire
shortly after the administration of the student tests. Of the 3451
questionnaires sent out, 2955 were returned completed for a return
rate of 85.6%Z. The data obtained from the questionnaires are analyzed
and discussed in Report Number 2.
1.4 Student Characteristics as Reporting Categories
¢ > .
A npmber of- factors are either known to be or are strongly suspected

of being related to students' performance in mathematics. While it would

not be possible to identify a casual relationship between a given student

characteristic and performance on the assessment test as a part of the

Mathematics Assessment, it is ‘possible to identify variables that appear

to be related on the bizizypé’the data collected. Relationships sd iden-

tified may"lead to fol up studies specifically designed to identify

cause and effect relationships on the basis of the correlational results

discovered in the assessment program.

!k. As a part of each of the three Mathematics Assessment tests, students
re asked to report on several aspects of their personal backgrounds. A
list of the reporting categories which were used as well as the grade
levels at which they were used is given below. Each is accompanied by a
brief statement which attempts to explain why each such reporting category
was used. 7 '

1.4.1 Mathematics Background (12) J

\_Students with extensive backgrounds in mathematics will undoubt-
edly outperform students who, for example, have studied no mathematics
.since completing their last compulsory course in Grade 10. Many indi-
viduals and groups “expressed an interest in seeing how this latter
group of students would do on the test. ‘

13
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singly important.

1.4.2 Date of Birth (4, 8, 12)
¥ There is some evidence (Callahan and Glennon, 1975) ,that, in

the lower grades at least, chronological age has. an effect on mathe- '
matics achievement. Although the results are not consistent, older f
children appear to achieve ‘better in mathematics than do their younger
classmates and ¢this effect seems toupold more for boys than it does ;
for girls. -

1.4.3 Sex (4, 8, 12)

L '

%

There is currently a considerable amount of interest.in the
area of sex differences in achievement in mathematics. Several major
studies, notably the National Longitudinal Study of Mathematical Abil-
ity and the National Assessment of Educational Progress (NAEP News-
letteri 1975) both in the U.S.A., have stated that boys, after the
age of 13, consistently outperform girls at the higher levels of cog-
nitive functloning in mathematics. More recently, Fennema (1977 as
seriously questloned these conclusions and has obtained evidence which
fails to show any sex differences in achievement.

4 X

1.4.4 " Number of Schools Attended (4, 8, 12) ‘ ~

Many educators believe that there is an inverse relétionship
between the number of schools attended by a student and that students'
achievement. Results from Language B.C. (Evanechko and Sﬁith 1976)
showed a consistent decrease in performance in reading with an increase
in the number of schools attended. As Evanechko and Smith warn, how-
ever, such results must be interpreted with caution. "It may not be
the mere fact of moving to another school that results in lessened
performance as much as it could be various emotional and social fac-
tors associated with the move or perhaps the indtability of the family
or even the family's socio-ecohomic status." (p. 27)

1.4.5 Residence in Canada and Language Spoken (4, 8, 12)
' N

Length of residence in Canada and languaég spoken were found

"to be quite highly related, to reading performance in Language B.C.

‘(Evanechko and Smith, 1976). As the percentage of non-native speakers
of English in the schools of the province coptinues to grow, informa-

tion concerning the relationship between that variable and achievement
in all areas of the curriculum, including mathematfzé will be increa-

1.4.6 Number of Hours of Television Watched (4)

“

The cover story in a recent issue of Newsweek magazine discussed , t
the predominatly negative effects on children of television watching. .
Among the many results in this area, the relationship reported by .
Language B.C. is interesting. 'There is generally an increase in per-
formance in reading with an increase in television watching up to two,
hours per day, then a slow decrease to the four or more hours per day
category" (Evanechko and Smith, 1976, p. 32).

14
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If any relationship between television viewing and mathematics -
achievement does exist, it may prove to be related in an important\
way to one or more variables more closely linked to school performance;
e.g., time spent on out-of-class assignments.

1.4.7 Use of Hand-Held Calculators %A, 8, I2)

Hand-held calculators are fast becoming ubiquitous and will
‘undoubtedly have an impact in the field of Mathematics Education.
Although it may be too early to’look for or to expect to find evidence
of a relationship between use of sucl devices and mathematics achieve-
ment, educators should be aware of the extent to which students make
use’ of calculators both in afd out of school. 1In addition the data
obtained now should be useful* for comparison purposes in future ass-

. *

essments. -

1.4.8 Time Spent on Homework (8, 12)

* The evidence regarding the effect of homework a581gnments on
students' achievement is, as is so often the.case in education, equi-
vocal (Callahan and Glennon, 1975). Perhaps because of this, teachers
at all levels seem to be assigning less and less homework. With the
information gained from this item, it is possible to compare perfor~-
mance on the assessment test with the amount of time.students reported -
spending on homework.

1.4.9 Parents' Educatiopal Background (12)

The National Assessment of Educational Progress reported that
students' achievement in computation varjed directly with the highest
level of education attained by their parents (NAEP, 1975a). The data ¥
obtained here prov1de an opportunity to relicate the NAEP finding in &ﬁ
.a different social context. _ . '

5 v

1.4.10 Future Plans (12)

-, L3
|

L4

Students' future bLanﬁégpbably are highly correlated with
their mathematics backgrounds.*tThat is, the more academically orien-
ted students will likely take more mathematics, perform better on the
tests, and proportionally more of them will plan to continue their
studles at’ the post- secondary level:

1.4.11 Out-of-School Work (12)

Many secondary students hold part-tim
considerable portion of their out-of-school

e,

~

jobs which occupy a
The purpose of

this item was to collect information which could indicate the “direc-
tion, if any, in which such involvement affects mathematics achieve-

ment.

Assessment tests in Rtading were also gi
and 12 levels, and theSe tests contained simila

identical, background and information questions.

-
&

ven at the Grade 8
r, and in some cases
For examPle, on




*

12

\

[}

0
i

'

{

, dents and 63% of the Grade 12 students,
. obtain further information on student background,

f students'

- only those deemed to be most important o

. ‘5‘ ,
both the Reading and the Mathematics tests, students werge asked their.
date of birth, sex, and number of schoolsg attended.” Because of the
common items, it was possible to merge the two sets of data and obtain
a new data file containing the information and results obtained on )
both'of the tests. Matches were obtained for 66% of the Grade 8 stu-
This new file was used to,
as well as to cor-
relate some aspects of studént performance in reading with the same
achievement on some mathematics objectives. For example,
1t was_then p0351ble to obtain a measure of the correlation that exists
" between reading comprehension and the ability to solve mathematics
problems. ~
" The results obtained from the recording category data are dis-
cussed in Chapters 3 through 6. Not every comparison that was made
has been reported. Because of limitatio{g of time and space available,

i

nteresting haye been men-
tioned. ~
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ing have mastered what might be termed the minimum essentials of mathe-

N longitudinal study designed to assess the mathematical abilities

17

In the chapter, "A View ot:Edﬁcation," Bloom et al (1971) list five
areas they intend to encompass in their discussion of evaluation in
education. All five areas'are concerned with using evaluation to improve _
teaching and learning. Of. the five areas, the one that generates the most
immediate 1mpact is, "Evaluation as an aid in clarifying the significant w
goals and.objectives of education and as a process for determining the
extent to which students are developing in these desired ways." (p.7-8).

In general terms, the Mathematics Assessment measured the extent to which
students were developing with resgpect to the essent1al skills of mathe-,
maticg in British Columbia.

~

-

In more specific tefms, the Mathematics Assessment measured “the extent
to which students at the end of their primary, elementary, or public school-

5

matics. Many sources were used in deciding what to include as minimum
essentials: i.e. wha§h§Very student at.the specified grade level should
have learned. Some the more useful of these sources are described below.
References to specific publications which were of importance to the Mathe-
matics Assessment are listed at the end of the chapter.
t .
1. Publications of the National Assessment of Educational Progress:
The Education Commission of the States created the Committee on
" Assessing the Progress in Education, which has since been re-
named NAEP, to initiate a project through which ten areas of the
curriculum, including mathematics, would be‘assessed on a nation-
wide ba is on a three-year cycle. Mathematics was first ass-
essed 1972 73 and re-assessed in 1977. NAEP publishes individ-
\ val’ papers, reports, and a newsletter.

2. Publications-of the Sghébl Mathematics Study Group (SMSG): SMSG
: was undoubtedly th;/ﬂ%st influential of the groups that produced
experlmentai mathe/aQ1cs curriculum materials during the 1960's
and early 1970's. '1In addition, SMSG directed the National ﬁon—
itudinal Study of Mathematicalbilities (NLSMA). ~NLSMA was a

of students in grades 4-12 during the period 1962<67. From
1958 through 1973 SMSG published many newsletters and reports.
3. Publlcatlons of the Natlona{féounc1l of Teachers of Mathematics

. (NCTM) : The NCTM puhlished a series of articles dealing with
NABP results from the Mathematics Assessment in The Arithmetic
Teacher and Tne Mathematics Teacher between 1975 to 1977. Other
articjles on‘assessing mathematical skills have- appeared period-
icafly in NCTM publications. The NCTM has alsqQ used its journals
to publish articles on basic skills. A statement ®of NCTM's of~-
ffgial position on basic skills appeared in the "March 1977 issue
of the NCTM Bulletin for Leaders, March 1977.

*
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4, State Assessment Programs: Many states in the U.S.A. have imple-
mented their ,own statewide mathematics assessments programs.
N 7 A’ The materials produced by several of the state assessment pro-
: ams were Jiseful in thée planning of the Mathematics Assessment
or British Columbia. ~, ' '
Lo : & g L.
s 5% Mathematics riculum Guide Years One to Twelvg: *The official
. Mathematics Curriculum Guide ®sued by the Ministry of Education
? of B.C. was the one publication st frequently used in the
: planning of the B.C. Mathematicé?Zssessment. The Guide contains
T ‘ }he most -accurate reflection of the current content presented
. " in the mathematics classes in th¢ schools of B.C., and includes
* the grade placement of the different mathematics topics.
14
The procedures used in going from a general set of statements about
haﬁbsssment to the specific objectives to'be measured in the B.C. Assggs-
ment of Student Learnings in Mathematics are described in the remainfler
~--of this chapter.
2.1 Development of the Item Specificationfidodel 4
. a
‘On the basis of suggestions and ideas gleaned from the sources”
described abolle as well as from consultations with educators locally, )
work was begun on the development of an Item Specification Model (see
Figure 2-1) for the Mathematics Assessment. As has béen suggested else~
N where (Bloom, et al, 1971), the development of such a model is a necessary
first step in the planning of any major evaluation ,program such as.this
assessment. )
' [ — —
S .
. \_.__\\/ )
N / ,
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\
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s . >{12
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Figure 2 - 1: Item Specification Model for the B.C. Mathematics Assessment
4 . . : ' :
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All major assessment projects in mathemgtics, including NLSMA
NAEP, and the International Study of Educational Achievement (1EA)
have developed models upon which to base their 8valuations. The
purposes served by the models may have varied, but théir use is uni-
versal. One of the main purposes seyved by the Item: Specification
Model was that it focused attention upon the fact that mathematics
achievement is multi-faceted. Since mathematics. achievement is not
a unitary trait, tfie assessment strategy applied must include different
measures of various aspects of mathematics.

Mathematics achievement is multi-faceted; the Item Specification
Model is multi-dimensional. The first dimension on the model is
grade level. 'As described earlier, the ‘three points on the K-12 con- .
tinuum selected for testing were end of primary education, elementary
education, and public schooling. Since one camnot reasonably expect
that all of the Grade 3 mathematics curriculum has been covered before
the end of year 3, the assessment instrument was administered in year
4. Similarly Grade 8 was chosen for agministratiog gf the end of

‘ elementary education assessment. In order to assess student perfor- *

mance in mathematics at the end of their public schooling, the ass-
essment instrument was administered to all students in Grade 12.
However, since mathematics is not required ‘after Grade 10, the mathg-
matics content on the assessment instrument administered in Grade 1
was restricted to the Grade 10 level or below.

’ &

L Y

The second dimension of the Item Specification Model is content,
that mathematics which was to be tested. Of all the major mathématics
content areas that could have been used, the following four were
selected: Number and Operation, Measurement, Geometry, and Algebraic
Concepts. Topics classified as belonging to the Number and Operation
category dealt with the nature and properties of whole numbers, integers,
rational numbers, and real numbers as well as with techniques and prop-

" erties of arithmetic operations. The Measurement category included

topics such as selecting the most appropriate unit 'of méasurementyg famil-
iarity with metric units of measurement, area and perimeter, angular
measurement, and scale drawing. Topics in the Geometry category dealt
with the identification of geometric figures, classification of angles
and triangles, parts of the circle, and the Theorem of Pythagoras.

Topics in the Algebraic Concepts category were concerned with graphs,
writing algebraic expréssions, simplifying and evaluating polynomials,
linear and quadfatic equations, slope of a line, and'simultaneous equa-

tions. SN

//\Ehgvfinal dimension of the Item Specificétion Modsl consists of
three lewvels behavior, which are referred to as domaiq’ Definitions
Eﬁﬁ“ﬁppii&ations, were adapted from Wilson's definitions of cognitive
behaviours (Wilson, 1971, p. 648-649). The Computation and Knowledge
domain encompasses areas such as knowledge of specific facts, knowledge
of terminology, and ability to use algorithms.’ The! Comprehénsion domain
includes knowledge of concepts, knowledge of principles, rules, general-
izations, ability to transform problem elements from one mode to¢another,
and ability to read and interpret a problem. Ability to sqlve routine
problems,*ability to analyze data, and ability to recognize patterns

™
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«belong to the Applications domain. ' >

.Comprehension,

~ . +
M .

The d main dimension of the Item Specificatien Model is hier-
archical. d&plications domain is more cognitively complex than
ich is in turn more complex than Computation and
Knowledge. Failowing are three items tdken from the 6rade 4 ass~
essment test. Each item measures an aépect of Numbe§>and Operation
area of the Model, but each is from.a different cel]l in.the Domain
dimension of the Item Specification Model:

e
SR ’ 4

(26) Add: 185 ’ e
+ 412 . ) i
‘(453' The 2 in 2645 means: 2 hundreds .......... [:7 -
™ ) 2 thousands J...i...o/ /
) 2 00€S oy liiiianii [ ]
;)V o
2 millions .......... /[ /
- I don't know e /7
! 7 &

(53)/ On Monday, 185 peopie saw the morning wiiale shows' and
412 people saw t afternoon whale shows. How many
people saw the yhale shows that day?

»

- . % 4

597 ..(ﬁ...” 77 .
= 697 vuvunyunen [ : . -
‘ & e, [Zf"\ ;
' 373 Seeeeninns [T

<

i I don't know.. /
. _ \ - R

Item 26 belongs to the Computation and Knowledge domain, Item 45 -
t) the Comprehens1on domain, and Item 53 to the Applications domain of
Number and Ope;ation content area. It should be noted: that in order to-

solve Item 53 £§5 and 412 must be added? This is the same computation
as“required in Item 26. & :

The Item Sp'c1f1cation Model for the Mathematics Assessment is a °
3 x 4 x 3 "cube"t three grades (4, 8 and .12), four major mathematics
content areas (Number and Operation, Measurement, Geomgtry, and Algebraic
Concepts), and 'three domaing (Computation and Knowledge, Comprehension,
and Applicati¢ns) The essential idea of the model is that the objectives
and test items for the Mathematics Assessment can be classified in three
ways: by grade, by “content area, and by domain., ) ¢

~

The mgdel, as simple as it is, emphasizes the complexity of outcomes
tics learning. Many important areas of mathematics are not
ipcluded,/ and no mention is made of attitudes toward mathematics. In
this ass¢ssment, concern was limited strietly to cognitive outcomes:

It is also true that although the model containg thirty-six cells, some
of then are empty. For example, no attempt was made at the Grade/Year 4
level fo test the area of Geometry, and the Algebraic Concepts domain

at thdt level'included only two graphing items.

29 | L,
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2.2 Procgss of Development of Domain and Objectives ¢+ _21 :

\ ~
. Much attention has been given reﬁently to the importance of stating

objectives for education. Books on teaching methods strebs educational

objectives, teacher-training courses typically have a requirement that

lesson plans prepared by student teachers include a statemént of objec~ /

tives, and the mathematics textbooks used in the schoo®s of B.C. all

include statements of objectives for lessons or units in their teachers'

editions. In similar fashion, a set of specific objectives- correspond- , .

ing to the domains discussed in the previous section was developed for

use in the Mathematics Assessment. THis set of objectives went

through a very lengthy process of, review and revision. Each obJecthe

generated was studied by the Contract Team, and thé~Management Committee.

The penultimate version of the set of objectfves was then submitted to

four Review Panels for review and revision.

e ~

2.2.1 Review Panels

.

Four Review Panels were organized to afford people who were not
involved in the creation of the objectives an opportunity of examin-
ing and proposing amendments to thé obJectlves before the student
tests were developed. The panels met with representatives of
assessment program to discuss the objectives and to sgek to 1mprove
them., . ,/
The members of each Review Panel were chosen by the Learning
Assessment Bfanch from a list of teachers most of whom had been -
identified by their district superintendents as being highly
qualified in the field of mathematics, schoel trustees nominated
a by the Ministry of Education, and lay people who were identified in
several ways, but mainly by school district superintendents list- N -
ing people active in their communities. The basic make~up of each
y of the four mathematics Review Panels is presented in Table 2-1.

Table 2-1

t . . /
.

Review Panel Members

Richmond Haney Castlegar Victoria

11 Teachers 11 Teachers 13 Teachers 11 Teéchers
1 Trustee 3 Supervisors 3 Lay persons 2 Principals e
' —éﬂpervisor 1 Principai 3 Supervisors 3 Lay persons
¢ ‘ A
1 Lay person 4 Lay persons - 2 Trustees
1 Administrator , 2 Trustees ) 1 Teacher Educator
~ . D

Each member of the Review Panels was sent a‘'copy of the object-
ives for the Mathemati Assessment. Accompanying each objective
was an example item #fiat could be used to measure the objective.
Before coming to the all~day meeting, each panel member was asked to

B
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examine and consider these objectiv§£5 to make éuggestions rlgard—
ing the possible qées and methods of dissemination of the infor-
mation gathered, to suggest other types of ipformation they would

7 like to see ggfhered, ‘and to propose ways in which such information

copld be collected by the Mathematics Assessment Program. ) .

. ~
The meeting of each Review Panel began.with the entire group
discussing thi Item Specification Model and commenting on each*
dimension and eé&ch category of each difension. The Review Panel ..
and assessment representatives then divided into three subgroups,
on® for each of three grade levels involved in the assessment.

Each subgroup discussed the objectives for its grade level. When

the discussion was completed the entire.group reconvened and each

subgroup reported the results of its discussion to the entire group.

The Reviewi%anel then made its final critique and the results were

reported tO the assessment group.

Two meetings were also’held with the B.C. Mathematics Curriculum
Revision Committee. The meetings were organized in a manner s{milar to
the Review Panels except that the Revision Committee did not subdivide
to examine each™grade level. The committee as a whole considered the
entire set of objectives. )

. i o

Additional feedback concerning the objectives was qbtained by having
the objectives published in Vector (Kelleher, gta#;-1976)., . the journal
of the B.C. Association of Mathematics Teachersy and by discussing the
objectives at the Summer Mathematics Confe€rence of the B.C.AM.T., at the
Northwest Mathematics Conference, and at several professional day meetings

of school districts. . )

~y

N
. - N

The final version of the objectives, organized by grade level and
domain, are presented in Tables 2-2 through 2-4. The right hand column
in each of the three tables gives the number of items on the assessment

. /
" instrument used to measure mastery of the accompanying objective.
g
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\ Table 2-2
- ~ /
- Domains and’ObjectiveS“for Grade/Year 4
- - C - NUMBER
DOMAIN i OBJECTIVE OF ITEMS
1. Computation and 1.1 Mastery of Number Facts 24
Knowledge . ) ,
s 1.2 Addition of Whéle Numbers 5
% " ‘ \
’ 1.3 Subtraction af Whole Numbers ' 5
l .
~N~jﬁ 1.4 Knowledge of Notation and R
Termlnoiogy"‘/ . , .
2. Comprehension ° p 2.1 Understanalng of Plgce‘Va;ye e 6
" * Concepts - v . e
) 2.2 Understanding of Number Properties J 4
2.3 Understénding of Measufement 5
: Concepts,
i " 2.4 Understanding of Fraction.Concepts 2
\ . -
3. Applications 3.1 Solve Computatlonal Problems 6
B . ' 3.2 Solve Practical Problems 6
k" »

The Grade/Year 4 Mathematics Assessment instrument contained sixty-
nine items measuring mastery of ten objectives. The data in Table 2-2
show that the major emphasis in this assessment was in the Computation
andKnowledge domain. Of the forty items in this domain, twenty-four
were used to assess the Mastery of Number Facts objective. These items
took the form of six number facts for each of addition, subtrbction,
multiplication, and di;ision. In addition to the number fact items, there
were ten addition and subtraction exercises requiring use of the dlgorithms.

In, the Comprehension domain the emphasi\ was still on numbers, in
particd}ar “understanding place value concepts, and number properties. There
were %ve items on measurement and two on fraction concepts. The Applic-
ations* domain was evenly divided between cMputational problems and
problems termed practical: 1i.e. working with time, money, graphs.

.Several cells in the Item Specification Model were not tested at °
the Grade/Year 4 level. Such exclusions occurred for two main reasons:
either the content was not part of the Grades 1 - 3 curriculum or thle
matér;él.gould not be adequately assessed by means of a paper and pencil
test. For example, in the primary grades very little is done with the
algorithms for multiplication and division. Certain sets of numbers, for
example, decimals, are nog}presentqd in the primary grades.

Géometry, on the other hand, is discussed in Grades 1 - 3, but is
not listed among the objectives for the Grade 4 Mathematics Assessment.

r
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The geometry instruction in the primary grades is based upon thé manip-
. wlation of concrete objects. The two geometry ob ectivesr'for(Grade 3,
- listed in the 'Curriculum Gni&e are,as follows: i '
" | The stddent /eﬁdr?gtr_ucts 'simple geometric modéls . i
of solids and plane shapes. . 7
. . oo .
A . The student recognizes axis of symgetry from experignces
. with’ concrete materials. | o
Given that the assessment instrument was a paper and pencil telst, the
geometry objectives could not be included.on the Grade 4 mathematics
assessment. ) o, ' .
- Table 2-3 contains the domains, objectives, and the “number of "items
per obje&ti‘?e for the Grade 8 Mathematics Assessment instrument. The
test contained sixty.items ieasuring acquisition of twelve objectives.*
[
) ‘ Table 2-3
R i Domains and Objectives for Grade 8
: ’ ) " "NUMBER
& * ~ DOMAIN - OBJECTIVE OF ITEMS
: 1. Computation and 7 1.1 Computation with le Numbers ®5.
. Knowledge ‘ //Ww '
- 1.2 Computation with, Rational Numbex:fj 4
» ** in Fraction Form ,~ ;
) ~ - 1.3 Compytation wfith- Rational Nutﬁﬁgrs . 5
"3, in Decimal Form L
1.4 Knowledge of Notation and 9 .
~ ( Lo Terminology . . ’
v / 1.5, Knowledge of Geometric Racts 4 '
. . 1.6 Equivalent Forms o tional ,../\—' 5
b .- ’ + m Numbers . ,
2. Compreﬁension 2.1 Comﬁf_e-}Tension of Number Concepts 6 -
- Lo 4 ’
. , \ . . 2.2 Comprehension of Measurement 5
: % ‘ " Concepts : ,
. - . B 2.3 Comprehension of Geometric Concepts 4
. N [4
- : ! . 2.4r Comprehension of Algebraic Conclepts 3
3. Applications 3.1 Solve Problems. involvidg Operations 7
- -y with Whole Numbers, Fractions,

Decimals, and Percent “_
3.2 Solve Problems involving Geometry 37

4 »

and Mtasuremert

1%
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The emphasis in the Computation and Knowledge domain for Grade 8 is 25
on computation.with different sets of numbers. Assessment of knowledge
of geometric facts in included in the Grade 8 assessment. Geometry, in
fact, is a factor in each domain for the Grade 8 assessment. All four
content areas are assessed in the Comprehension domain, but with varying
numbers of items. The emphasis in the Applications domain is on solving
problems using different sets of numbers and numbers in different forms.

\ b
PICI A compaéison of Tables 2-2 and 2-3 shows that the majord eTeRces
between QQS Grade 4 and 8 levels are found-d g inclusion of geometric
concepts and in thé §HI n emphasis in the Computation and Kndwledge y
~omain in the Grade 8 test. By Grade 8 computation includes all four /
basic operations with whole numbers, rational numbers in fraction form, .
and rational numbers in decimal form. ? //
Table 2-4 lists the domains, objectives, and the number of items per |
objective for the Grade 12 Mathematics Assessment. The test contained ,
seventy-two items measuring acquisition of eleven objeet}ves. , B
Table 2-4 ‘.
g L
Domains and Objectives for Grade 12 /
L
NUMBER:
A DOMAIN OBJECTIVE - OF ITEMS
1. Computation and 1.1 Computation with Rational Numbers 4 -
Knowledge in Fraction Form
1.2 Computation with Rational Numbers 5
in Decimal Form
1.3 Knowledge of Notation and 14 X .
Terminology \
. 1.4 Knowledge of Other Algorithms 1‘ 7
2. Comprehension 2.1 Comprehension of Number Concepts: 6
: ) 2.2 Comprehension of Measurement 5"
s Concepts
- 2.3 Comprehension of Geometric 4
s Concepts ‘
2.4 Comprehension of Algebraic 9 '
. Concepts x
’ .
3. Applications ’ 3.1 Solve Problems Involving ) 9 . i’
; Operations with Whole Numbers., -
Fracfions, Decimals, and Percent
3.2 Solve Problems Involving . 7 .

Geometry and-Measurement

3.3 Solve Algebrai¢ Problems . 2
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‘of the items on the Grade 8 mathematic

4

. - R
In the Computation and Knowledge domain, the Knowledge of Notation

and Terminology objective involves several more items than were required.
for Grade 8. Computation with Ratiopal‘Numbers is ‘still included, but
Knowledge o0f Other Algorithms has beer® added. The Comprehension domain

for Grade 12 looks very similar to that for Grade.8 except for Comprehen-
sion of Algebraic Concepts which asdsumes a more important position in Grade
12 than it had in Grade 8. Tﬂg\lpplicat#ons domain is most comprehensive .
for Grade 12, involving eighteen itemQ;J/Algebraic problems are presented -
for the first time and the other two categories have more items than in
Grade 8, particularly geomet¥y and measurement problems.

v L] «
The Grade 8 and 12 objectives hav‘ similarities. In fact, many
s ssment were repeated for the

Grade 12 assessment. The common items were used for comparison purposes.

The set of Grade 12 objectives, unlike Grade 8, includes no reference
to computation with whole numbers; it is replaced by knowledge of other
algorithms. The Grade 12 set of objectives reflects a much stronger
emphasis on the A%gebraic Concepts content area and the Applications do-
main. :

The distribution of items organized by grade and content area.is
presented in Table 2-5 below. Since the tests were of differing lengths
(Grade 4 - 69 items, Grade 8 - 60 items, Grade 12 - 72 items), the data
presented in Table 2-5 are percentages. The -fact that some of the rows
in the table do not have a total of 100% is due to the effeet of round-
ing each percentage to the nearest whole number.’

~

Table 2-5

Per9§nt of Items in Each Content Area by Grade

Content Area S
- Number and ) . ) Algebraic .
Grade Operation Measurement Geometry Concepts
4 78 - 17 0 3
¢ $ 63 17 "12 8 v
12 - 50 15 . 15 19 oo

The data in Table 2-5 show a decreasing emphasis on the Number and°’

. Operations content area as grade level increases, and an increasing

emphasis on the Algebraic Contepts content area. The Measurement.contenﬁ
area has a very consistent emphasis as does Geometry in Grades 8 and 12.

The distribution of items qrganizéd by domain and grade level is
presented in Table 2-6. As with Table 2-5, the data in Table 2-6 are
percentages. ’

28




Table ‘2~6
, ' . .
. Percgnt of Items in Each Domain by Grade
Domain '
Computation —
Grade and Knowledge Comprehension Applications.
4 58 - 25 17
,8 53 30 17
3 ) 12 \ 42 ' 33 25

P 3

The data in Table 2-~6 show several patterns. The percent of items
decreases as the level of complexity of cognitive behavior increases.
_Within a domain the emphasis remains rather stable for the three grade
levels with a slight decrease in the Computation and Knowledge domain as
grade level increases and slight 1ncreases in Comprehensiop-and Applic-
ations domains.

The data presented in Tables 2-5 and 2-6 reflect the goals of the
'B.C. Mathematics Assessment prégram. The major goal was to assess student's
performance on some of the essential skills of mathematics which are pre-
dominantly number and operation oriented. Although the assessment examined
students' knowledge and computational abilities, it did not ignore the
cognitively more complex domains:.

-
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Chapter 3

GRADE/YEAR 4: RESULTS, INTERPRETATIdN, AND RECOMMENDATIONS
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This chapter contains a discussion of the Grade/Year 4 resul&s for 33
/ each item and for each objective assessed.” A limited number of grtems
) from the assessment instrument -are presénted and discussed as illustra-
tive examples; howeyer, because of space limitations, it was not possible
tq disguss each--individual item in detail in this chapter. A companion
volume in the series, Report Number 3: Technical Report,, contains summary
information dbout each item on each of the three tests. Copies of the
Technical Report.may be obtained from the Learning Assessment Branth,
Ministry of Education.

3.1 Description of the Test -

L3N

" The Grade/Year 4 test contaqud sixty-nine items designed to assess
students' mastery of, ten objectives of the primary grade mathematics
curriculum which were grouped into the three domains. In addition to
these mathematics items, the test contained thirteen background inform-
ation items which students were asked to complete before taking the test.

5 Items 1 - 39 on the Grade/Year 4 test were open-ended. Items 40 - 69
were multiple-choice exercises. " Students responded to the test items in \ﬁ\7
the test booklet itself by either writing the answer for open-ended exer-
cises or marking their thoice of answer with an "x" for the multiple-
choice items. The information from the booklets was then keypunched into
machine-readable format.

One and one-half hours were alloted for the test:  thirty minutes \\\\\*~>

for instructions, distribution and collection of the test booklets and
completion of the background informatiop items, and sixty minutes for
completion of the test itself. The background informativn items were
administered first. Teachers admlnlsterlng the test were askedsto read

each of thgse items to their students and to assist them in completing

the items ‘correctly. ) >

.The test itself was divided into thrde parts. Part 1 was timed and
con51sted of twenty-four basic fact items, six for each of the operations
of addition, subtraction, muktiplication, and division. Students were
given four minutes to complete this portion of the test. Parts 2 and 3
were not speed tests; students were given ocpne hour to do the items on
this portion of the test. Part 2 consisted of fifteen items dealing
with computational skills., These were open-ended jitems. Part 3 contained

s thirty multiple-choice exe:cfgés.
’ 14

. 3.2 Description of the Population

The Grade/Year 4-Mathematics Assessment was designed for all students
enrolled in their fourth year of schooling. According to statistics _
released by the Ministry of Education, 36 540 chifldren were enrolled at
that level as of 28 February 1977, .The Mathematics Assessment test was
wri{:en by 35 277 students, or 96.5% of the total. This falls well within

33
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3 the normal range f atfendance at this grade level. The best information
available from the Ministry of Education is that 6% absenteeism is the

amount that may be expected of any given day at the elementary school
level.

¥

- . !

P
3.2.1 Disgtribution by Sex

14 v ® . 5
Approximately one thousand'more.poys than girls took part in the
assessment. Overall, as is shown in Table 3-1, 51.1% of the .respon-
dents were boys while 48.3% were girld. This slight preponderance of
boys was repeated at the Grade 8 level, but reversed at the Grade 12

level.
| . ' Table 3-1 ~
Grade/Year 5\\ Sex of Respondents
Sex Frequency ) Percent
¥ i . T
Male . 18 046 51.1
Female 17 053 - 48.3
e .
No response 175 0.4
“ Multiple response 3 0.0
$ .
4
3.2.2 Age
The assessment instrument was administered during the month of
March 1977. At that time, studénts who were age 6 .at the time of
their enrollment in school should have been either 9-or 10 years old.
The data presented in Table 3-2 show that the vast majority of stud-
ents at the Grade/Year 4 level do fall within the normal range of. .
ages expected. ¥ '
Table. 3-2
Grade/Year 4: Ages of Respondents
& - - .t {
¢ ) . ’ Age . Frequency Percent
7 or younger , 121 ‘ . 0.3
8 . 1359 - 3.8 ‘
9 20 768 '} . 588 N %
10 10987 31.1
11 1 537 4.3 { |
12 or older ’ 149 X 0.4 .
- 4 . No response - 356 1.0




3.2.3 Number of Schools Attended . . ' 35 -
The results of this item attest to the high degree of mobility
that exists among the families of British Columbia since ‘the number *
of ¥schools attended by a child is highly correlated with number .
of residences in which the child has lived. Slightly more than 11%. ‘7/,/
of ‘students at the Grade/Year 4 level had at the time of.this ags- i
essment already attended at least four schools since they en¥olled
in Grade 1. Less than half the, population had been in only one
school since the beginning of Grade 1. r
~ N .
. Table 3-3 ?,' .
Grade/Year 4: Number of Schools Attended ' RO '
Number Frequency Pergent
! 15 694 44 .4 , \
e 2 10 021 28.4 '
. « 3 4 944 -~ 14.0
4 or more 3 974 11.2
8
No response 388 , 1.0 '
Multiple response . 256\ . 0.7 , '
ﬁ | — %
. 3.2.4  National Origin and Languages Sppken
The data obtained regarding students' country of origin (see .
Table 3-4) must be interpreted with caution because of the large ‘
number of children (oveft 13% of the total) who failed-to respond. .
., This lack of reSponse may be due to the students not knowing in
which country they were bogn. In any event, the data indicate that
approximately 75% of thesffudents enrolled in Grade/Year 4 are of
Canadian origin. - .. S
. = . -Table 3-4
Grade/Year 4: Country of Origin —
Country Frequency Percent
Canada 26 215 . ' 75.3 , 7 ' 'S
Other 4 389 » 12,4
No response 4 661 o 13.2 .
Multiple response 12 K .0.0 / ’
‘ 4
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Students were asked to respond "Yes" or "No" to the question "Is
English the language usually spoken in your home?" The results
presented in Table 3-5 indicate that—approximately 15% of the
-7 Children at this level have some language other than  English as a.
. first language. This compatres to a rate of approximately 10% at
the Grade 8 and 12 levels as determined by the Reading Assess- -
ment which was administered during the same week as the Mathe-

matics Assessment. K &
Table 3-5 \ o
Grade/Year 4: Language Spoken at Home ° ~
. .

Language Frequency Percent

English 29 596 83.8

Other 5235 ' 14.8

No response 394 1.1

Multiple response 52 0.1
3.2.5 Television Viewing Patterns . R

- . N
In response to the question "About how many hours of tele-

vision do you watch on an average day during the week?", approxi-
“ mately one child in every three at the Grade/Year 4 level indicated
watching five or more hours of television per day during the week.
The same question was asked of Grade 87 and }2 students on the Read~-
ing Assessment instruments, Yand their results indicate that about
25% of Grade 8 and V7% of Grade 12 students spend that mueh time view-
, ing television. .. - R
. Table 3-6 ~
Grade/Year 4: Hours of Tglevigéon Watched Per pay

Time L- Frequency ‘Percent °
Usually none 1 396 * 3.9
Less than 1 hour 1 383 - = 3.9
A?oug 1 hour 3 013 8.5
About 2 hours 5 843 — -216.5 ¢
About 3 hours 6 791 . 19.2 -
About 4 hours 5 949 - i6.8
5 hours or more 10 902 - - 30.9, - -
/ I
%
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. These data mean that 30% of our children are spending at least as

much time watching television on a weekday as they are spending in
school. A great deal of research is’'needed if we-.are to .understand
and deal wit the implications of this activity which consumes an
‘enormous paft of our students' out- ofhschool time. Somé recent
findings such as those reported by Language B. C., indicate that watch-
ing an excessive amount of television is associated with poor perfor-
mance in reading. 3

~—

3.2.6 Hand-Held Calculators

The hand-held calculator is the latest in a series of teaching\
and learning aids which seem to hold #romise for the improvement of
students' achievement in and understanding of mathemafica. A good .
deal of research interest in the field of Mathematics Education is
currently focused upon an examination of the effect of the use of
hand-held calculators in the mathematics classroom.

4

As part of the Mathematics Assessment, students.at all three
levels involvegd, 4, 8 and 12, were asked several questigns concern-
ing their use\ of hand-held calculators. Their responses to these
questions are summarized in Table 3-7. .

Table 3-7 i{

Use of Hand-Held Calculators

/[ AN Responses in Percent
Category of Use Grade 4 Grade 8 Grade 12
Have never used a calculatof 23.3 question not asked
Have used a calculator at home 49.9 35.1 - 50.6
Have used a calculator for homework 12.8 28.9 55.%
Have .uséd a calculator in school 3.0 10.1 51.2

The fact that only 3% of children in Grade/Year 4 have used a
calculator in school may be indicative of the fact that educators
are’ not convinced of the advisability of using calculators with
students at this level.

3.3 Test Results: Computation and Knowledge Domain

As discussed in Chapter 2, the sixty-nine items on the Grade/Year 4
test were divided among three domains: Computation and Knowledge (40
items), Comprehension (17 items), and Application (12 items). Each domain
was sub-divided into a number of objectives and iteme were _generated to *
measuf‘”haste?} of the objectives. In this section, the results from the
Computation and Knowledge domain are discussed, objective by objective.
For each objective, the following information is provided in tables: the
numbér of the item or items from the test, the percent of students who-
obt/ined the correct answer, and the judgment of the Interpretatioh Panel
concerning the acceptability of .the result.
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' 4 . /
3.3.}}'Maste§y of Basic Facts ’ ) .

-

The term 'basic facts' refers to sums and products of pairs of -
sihgle digit whole numbers, as well as to their corresponding diff-

erences and quotients. Thus 9 + 7 = 16, 14 -6 = 8, 6 x 4 24, and
48 + 6 =, 8 are basic facts, whereas 11+ 5 = 16, 14 - 3 = 11, 9
12 ¥ 7 = 84, and 45 + 3 = 15 are not. |

\

According to the curren Curriculu@ Guide for Mathematics, stu-
dents are expected to have mdstered all \of the basic fdcts for addit-
ion and subtraction by the end of Grade | 3, as well as those‘basic
facts for multiplication and division with products or dividends
less than 50. To assess attainment of this goal, students were given
four minutes to respond to twenty-four basic fact items, six items
for each operation. ,The results obtained are presented in table 3-8,

-

Table 3-8

A Grade/Year 4 Results (N =

35 277)
Objective:

Mastery of Basic Facts (mean = 88.3%)

A

Item Nos. Operation Percent'CqF;ect Panel Judgment
1- 6 Addition 96.6 . Strength
7 - 12 Subtraction 92.6 Very Satlsfactory
13 - 18 Multiplication 88.% ﬂ Very Satisfactory )
19 - 21 Division 79.% *  Satisfactory
22 - 24 Division 73.7

Marginally Satfsfactory
‘ "

he Panel members were pleased with the results for the first
three operations, but less so with the division results. ,They said T .
that the lower performance in division might be due to several factors -
such as the diffichlty of division, or the placing of the division
items last. Some Panel members expressed concern about the emphasis,
on division facts in the primary grades, since many children sttil
require concrete mgterials as an aid to solutiqn.

- i~
v

The facts.that division is the most difficult of the four basic
operations and that it is-the last of the four operations to be in-
troduced are probably among the reasons for the ilower performance of
students on the division basic fact items. TIt'is also possible that,
despite the fact that students were given ten seconds per item on
this part of the test, many of them failed to get as far as the div- ~
ision items. The average percent of no ?esponse went from virtually
zero on the six addition items to 2% for subtraction 6% for multi-
plication and about 18% for division. It should be noted, however, . -
that it is not possible to tell from these data what factor or factors
were the actual cause .of the lower performance in division.
. . I .
~~,
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3.3.2 Addition of Whole Numbers

-~

Thé est contained five items to assess students' ability to
find the stm of two or more whole numbers. Four of the five .items
required stidents to regroup (carry) at least once.

Table 3-9 -
Grade/Year 4 Results (¥ = 35 277)
» Objective: Addition of Whole Numbers (mean = 87.0%)

J

39

~ i

Item No. / Percent Correct Panel Judgment
~ ’ ’ L
{ \
26 ) 92 Very Satisfactory
28 ’ /§0 Satisfactory
29 2 Very Satisfactory
32 84 Very Satisfactory
38 89 Very Satisfactory

)

The Interpretation Panel was very satisfied with these results.
.They expressed the opinion that Item 28 could have been classified
with the Applications items rather than the Computation and Know-
Jdledge ones.

Item 28 and the response rates expressed as peroé;;; are. shown
in Figure 3-1.

: TR “
v \\) L : : '.
\\ (l‘/ "'.%:.T/ )
(28) Add: \\ Responses v .  Percent
. , \ *
$ 3.06 \\§2730 L \52%
10.00 2730 | 728%
9.14 $1730 \ \%;
4510 . 1730 A
: Other 14%
- No response 27%
Figure 3-1 \ - '

Grade/Yeay 4: Item 28 \

-

—t

"The correctj;rswers are underlined. s

L
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40 The results for this item show that 80% of students oBtained the . .
correct numerical answer but that only 52% included the dollar sign. ‘
Unfortunately, there is no data available concerning students.' in-
clusion or non-in€lusion of the decimal point in their answer. »This
piece of information was not keypunched. . - x
- ¢ . ’Overall, the studerfts' performance on the addition items was
4% commendable. There is a considerable amount of evidence that a large.
pefcentage of students ane capable of and do learn how to find the
sum of two or more whole’hu%ybrs with a high degree of success.

3.3.3<Subtraction of\Wholé%Numbers ) - -

\ . .-

, L »
., As in ‘the case of addition, the test contained five items deal- L )
ing with subtraction of whole numbera. Of these, three items éi—
qq%;ed students to regroup (borfbw)-ét least ogse. ¢

[ 4 : . *

- -~ -
Obj#ctive: Subtraction of Whole Numbers (mean = 74.8%) '

Nt . A
. o T 2\ > 3

3 » \
, ’ * Table 3-10 ’ . ‘ ¢
>Kf Grade/Year 4 Results (N = 35_277) : ‘ -

- - — . - A
O
ltem No. . “Percent Correct Panel Judgment <
e : . =

w .

. ' i 90 N\ Very Satisfactofy ) .
30 72 « Marginally Satisfactory
33 87 Satisfactory ' é’

36 56 Wea .S SR
39 69 Marginally Satisfactory

{ . .
—_— . . . . . /

V :
. &

The Panel found the regults'on subtraction with fegrouping Co
.items to be rather low. They attribeted this performance -to the \\ &
difficulty of the place value concepts involved, to Eﬁe difficulty - ,“ .

of the items, or to t‘ﬁgtnsdfficient availapility of manipulative R

materials for teachers=and for students. . '
" Item 36 involves regrouping when there is a zero in the Qinuend?( -

the most difficult kind of subtraction exercise. The actual item / - .

" and the Fesultj/gpe displayed in Qigure 3-2. ] i L

]

Learning to use the subtraction algorithm correctly zequires a *
considerdble degree of underétanding of our decimal numeraktion .
system. Many students fail to gain™such an’understanding d, as the R
1 Interpretation Panel has stated,, teachers need to have a quantity of .,
appropriate manipulative devices aVailable both for teaching place v,
value concepts and for developing students' abilities to use algorithms. ;o

. ) . I\ . »
@ ’ - ’
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(36) Subtract: Responses
. 189 56%
- 1054 1811 6%
- 865 1189 ° 2%
— _f/ 289 4%
) 199 3%
89 3%
» 889 . 2%
’ 1011 1%
179 1%
Other 18%

No response 4%

» Figure 3-2
Grade/Year 4: Lfem 36

It is worth noting here that the most frequent incorrect re-
sponse to Item 36 is 1811 which is obtained by always subtracting
the lescer of the two numbers from the greater, thereby eliminating
the need for any regrouping. A student's trainmof thought here
might proceed as follows: "4 from 5 is 1, 5 from 6 is 1, O from 8
is 8, nothing from 1 is 1." It seems clear that a student who can
begin with one number (1054), subtract a second number (865), and
end up with a number larger thau he started with (1811) lacks an
understanding of many of the factors involved in the operation of .
subtraction.

. ]

In summéry, although the results of the subtraction items are
basically satisfactory, there appears to be a weakness when regrouping
is required. Such weaknesgses are most gpparent when one of more of
the digits in the minuend is zero. 3 . *

Recommendation 3-1: Teacﬁtrs of mathematics should have access to
and make liberal use of appropriate manipulative devices jor the
teaching of place value concepts and of operations on numbers. This
recommendation is equally important at both the primary and the
intermediate levels. )

.

Recommendation 3-2: Persons involved in the pre-service or in-
service education of teachers are urged to emphasize tne importance
of having students make use of manipulative devices as models for
matnematical concepts and skills at all times; but particularly

when such concepts and skills are peing introduced for tne first
time. ‘

A

3.3.4 Knowledge of Notation and Terminology

At every level, students are expected to be familiar with
certain commonly used mathematical terms as well as with the
symbols used to represent various operations, relationships, and
quantities. Six items on the Grade/Year 4 test were designed -to

) a

»
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assess students' familiarity with such notatien and terminology.

4 "\
\ b

Table 3-11 .
Grade/Year 4 Results (N = 35 277)
Objective: Knowledge of Notation and Terminology (mean = 74.8%)

.

Item No. .~ Topic Percent Correct Panel Judgment
S
48 <D = 76 Very Satisfactory
49 odd nos. 67 Satisfactory
51 using $ 88 Satisfactory
56 telling time 88 Very Satisfactory
57 reading temp. 81 Very Satisfactory .
63 metresy » . 49 MarginallyaSatisfactory

-

The Panel felt that the overall perforrance here was satisfactory.'
They expressed the opinion that the symbols of inequality (Item 48)
and the definition of odd_numbers (Item 49) were relatively unimpo¥tant,
and that Item 63 was quite difficult. ’ :

1
Item 63 was one of several items dealing with the metric system of N
Measurement. As is shown in Figure 3-~3, it-was a multiple-choice item )
rather than an open-ended one. - %
(63) 5 metres is the same length as: Response Percent
. 20 centimetres 27
; 500 centimetres 49
— " 50 millimetres 10
A , 500 nillimetres 4
. I don't know 7

No response ‘3

Figure 3-3
Grade/Year 4: Item 63

s

Item 63 and four others were used on all three tests to assess
familiarity with the metric system of measurement, and the Grade/ :
Year 4 students obviously found Item 63 difficult. This was not
complegely unexpected, and one of the reasons that the item was in-
clud®d on the level 4 test was to chart the differences in perfor-
mance on this item among the three populations tested. At the

42 ,
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Grade/Year 4 level it is more important that students measure and

gain concrete eﬁperiences than it is that they learn to convert units
within the metric system. ’

In general, knowledge of notation and terminology is relatively
unimportant as compared with other aspects of the mathematics curri-
culum. It is more important to be able to find the difference of
two numbers than it is to know that the. two numbers used are called
the minuend and the subtyahend. On the other hand, teachers must
use mathematical terminology and symbolism in their teaching and it
is important that students understand the terms and symbols being
used. Perhaps a minimal list of terms and symbols that all students
should be familiar with needs to be developed and made part of the
mathematics curgiculum. ' .

Recommendation 3-3: Educators should attempt te identify a list of
mathematical terms which students should learn as well as a teach-
ing sequence for developing such vocabulary. This list and sequences
should take into account the developmental nature of the acquisition
of meaningful mathematical vocabulary.

Test Results: Comprehension Domain

3.4.1 Understanding of Place Value Concepts ,

Six items on the Grade/Year 4 test dealt with understanding of
place value or numeration concepts. One of these was an open~ended
item (Item 35) while the remainder were multiple-choice exercises.

Table 3~ \ -
Grade/Year 4 Results = 35 277) -
Objective: Understanding of Place Val Concepts‘(mcéan-1l= 78.2%)

’

Item No. Topic Percent Correct Panel Judgment .

35 "Multiplying by 100 61 Marginally Satisfactory
44 ounting by tens 91 Very Satisfactory
45 Value of digit 88 Very Satisfactory
46 Rounding off 59 Marginally Satisfactory
47 Largest thumber 79 Marginally Satisfactory
50 Number names 91 Very Satisfactory

=
) The Panel was of the opinion that results on countipg by tens -
(Item 44) and writing numbers (Item 50) were very satisfactory, as
was naming 'places' (Item 45). However, performance was less satis-
factory on identifying the largest number (Item 47), and in round-
ing off (Item 46). - . 1

The children's performance on Item 46 requires some comment.
The distribution of responses to that item are shown in Figure 3-4:




>

(46) Round off 43 to the nearest ten. -Response #Percent

. 30 | 8
+ 50 11
40 ) 59
' "y 14 ‘
I don't ‘know -8
. No response =~ - 1
Figure 3-4

Grade/Year 4: Item 46

e

It is generally agreed that the skill of estimation is of great
importance in mathematics. A pupil who is able to estimate can tell
whether or not his answer is reasonable. To cite an example discussed
in the previous section, a student who knew how to estimate and who
did so would not be satisfied with 1811 as an answer to Item 36:

"/

(36) Subtract:

1054
- 865

. | {

‘The ability to round off numbers is an integral part of the skill .
of estimating, and the results. obtained on Item 46 should be a cause
of some toncern to teachers.

The Interpretation Panel felt that the students' less than satis-
factory performace on this item might be partially due to a lack of
familiarity with the term 'round off', as well!'dyto a lack of emphasis
on this topic ip the curricu%h@ To the degree that lack of familiar-
ity with the terminology was a contrjbuting factor to the students'’
performance, the importance of knowledge of terminology is illustrated.
The term "round off" is the correct. term and there is no conci and
generally used expression which conveys the same mathematical :zaning .

Recommendation 3-4: The zmportance of pZace value gkills and concepts,
tneluding estimation, cannot be overemphasized.  Teachers and those
tnvolved in teacher education should stress tht necesgity af develop-

»
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ing understanding of place value concepts by building upon a founda-
tion of concrete leamning experience. )

3.4.2" Understanding of Number:Properties

Students' p&ggormance on‘fhis set of four items was most en-
couraging and, as“can be seen from the ratings, the Interpretation
Panel was pleased with these results.

¢ Table 3-13 :
y Grade/Year 4 Results (N = 35 277)
OBjective: Understanding of NumBer Properties (mean = 90%)

\)1)_

- - - 4 [ ”
Item No. Topic Percent Correct Panel Judgment
27. Multiplying by zero . 90 Very Satisfactory
31 Missing minuend 81 Very Satisfactory
34 Adding zero 95 Strength .
37 Multiplying by one .95 Strength :

-

-

Items , » and 37 dealt with the roles of the numbers O and
1 in additign and multiplication. The results show that almost all
students a familiar with these important concepts.

The Hanel commented that the overall -performance here was one
of streng They said that although Item 31 was measuring the idea
that subtraction is the inverse of addition. it is not clear that
this was the approach used by the children. Item 31 required stu-
dents to solve the equation ‘

/ o

\ -3=7

\ {
This is the most difficult type of additive-subtractive open sent-
ence to solve with respect to the position of the placeholder.
Thirteen percent of the students cho four as their answer to this
open-ended item. é .

3.4.3 Understanding of Measurement Concepts

Of the five items in this part of the test, four measured the °
ability to choose the appropriate metric measure in situations in-
volving length, mass, capacity, and temperature. The fifth item,
Item 59, dealt with the concept of area. ’




/8. : Table 3-14 . ,
/ Grﬁhe/Year 4 Results (N = 35 277) '
%&/ . Objective: Understanding of Measurement Concepts (mean = 54%) L.
- - 3
~ T = -
-. . Item No. . Topic Percent Correct . Panel Judgment *
/ 59 Area o6l Satisfactory
) v 61 Length 81 Satisfactory . .
‘ M ‘62 Capacity 67 Marginally Satisfactory '
- - 64 Mass 25 Marginally Satisfactory
65 Temperature 32 Weakness ,,

B

-

The Panelists stated that Item 59 dealt with area and the stu-
dents' performance was deemed satisfactory given the sophistication
of the concept of area and the limitations of paper-and-pencil tests.
The students' performancé of the metric measurement items, however,
was generally disappointing.

According to thé Curriculum Guide for Mathematics, these stu-
dents have been taught the metric system of measurement and only
the metric system since they entered school. 1In spite of this, only -
32% chose the appropriate temperature for a sunny summer day (ZSO
Celsius) and only 25% were able to select the appropriate mass
for a ten-year-old boy (35 Kilograms). On a third item, 67% of the
children were able to pick the appropriate capacity of a milk jug.

In each of these ‘items, only one choice was the reasonablé one.
N The other three: were clearly incorrect to anyone familiar with the
units involved. The three incorrect choices of temperature were
50¢," 55°c¢, and'85°C; the three incorrect masses were 35 grams,
75 grams, and 75 Kilograms; the incorrect capacities were 1 milli-
1njmre, 10 millil :réQzand 100 litres.

0

The Interpretation Panel felt that Item 62 shduld have made
use of the term "carton of milk" rather than "jug of milk". This )
issue was discussed during the development of the test, and since
: . milk was then being sold in one- and three-quart cartons, it was
N felt the term "jug" would cause less confusion.
’ e
“The word 'mass' was not used on the test. Although technically
incorrect, the stem was worded as follows: .

- “A.ten-year-old boy, is likely to weigh: . ."v .-
It was deemédmore advisable to run the risk of being criticized for
using the familiar word 'weigh' than to use the decidedly unfamiliar,

- ' yet correct, term 'mass'. 1
— ¥
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Over the past several years, a great number of in-service
workshops have been conducted throughout the prov1nce at both ‘
the school and district level. During the same perlod, schools
have purchased metric measurlng devices and teachlng'alds How=
ever, results indicate there is undoubtedly room for improvement

as regards the teaching of the metric system of measurement at this
rlevel.

Recommendation 3-5: , The Ministry«of Education and local schooi
districts should cooperate in ensuring that matertals for teaching. ' s
the metrzc system are available in all schools.

A2

RecomMendation 3-6: Follow-up workshops and conferences designed
to emphasize the best methods, materials, and techniques to be
used in teaching measurement should be provided. Sucn proféssional
development workshops should emphusize the importance of students'
obtaining "hands on'“~gxperience in measuring in order to f&czlztate
tne development of their ability to "THINK METRIC".

3.4.4 ‘Understanding of Fraction Concepts ’ N\
-

Only two test items concerned the development of fraction con-
cepts. Not a great deal of emphasis is given or should be given to
fractions in the primary grades, but the Curriculum Guide.does call
for an understanding of unit fractions (i.e., fractions with numer-
ators of 1) both as part of a whole and as part of a set.

% J
Table 3-15
. ~ . Grade/Year 4 Results (N = 3§ 277)
Objective: Understanﬂfng of Fraction Concepts (mean = 57.0%)
4 . .
Item No. Topic Percent Correct Panel Judgment
'[\ .
58 Part of a set 60 Marginally Safisféctory
6Q Part of a whole -54 Weakness-——

The Panel found these results disappointing. They said that
Item 58 may have been somewhat misleading but it still was a rel-
atively 'weak performance. . 3

’

The most pervasive model for fractions is the part of a whole
del in which a 'whole' is divided into a number of congruent,
;ggntlguous parts. For example, a candy bar is divided into four
congruent parts, each representing one fourth of the whole candy

bar. Item 60 (see Flgurp 3-5) assessed students' understanding of
this fraction model.

Y ' . ¢ A
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(60) Which box is one-fifth (-Z-.’-) shaded? No-Response: 1
. ' T ‘ .
: . . A - 1 don’t know
7 54 15 Y ( 5
. Figure 3-5
> ‘ Grade/Year 4¢ Item 60
4 ,
/ * -
AN V

\ . > “ s

Note that 17% chose the situation where the fifth rectanglar region
was shaded and that another 15% chose the response where one region
wag shaded and five were not. :

\ Many children in the intermediate grades are unable to learn
or to\ remember algorithms for computing with fractions. One of the
underlying causes of such a disability is frequently found to be a
lack of understanding of basic fraction concepts. The results ob- .
tained from these two items seem to indicate that a substantial pro-
protion of students in, Grade/Year 4 do not have an adequate grasp of
the most fundamental fractlon concepts.

Teachers as well as curriculum developers must realize that N
fraction concepts, even the most elementary ones, are rather sqphist-
icated and that a great many students find them difficult. It seems
clear that both models for fractions which have been mentioned here

< need emphasis. It may also be the case that these concepts are

being introduced to childrerf prematurely. Perhaps if these concepts™
were not introduced in the primary grades at all, but instead delayed.
until the children were soméwhat more mature, students might compre-

. hend them better and elop fewer misconceptions

Recommendation 3-7: Educators, currzculum developers, and educational
regearchers should address the problem of the optimum time fer %ntro=

- ducing fraction concepts in the mathemqgtics classroom bearing in mind

both the cnildren's development level and the sophistication of the

ideas involved in these concepts. When zntroductory fraction concepts

are being developed, both models, part of a whole and part of a set,

should be emphastzed , ,

3. Test Resulgg; Applications Domain

he Applications domain, as described in Chapter 2, includes the
following categories of cognitive behaviour: ability to solve routine
problems, ability to analyze data, and ability to recognize patterns.
For the Grade/Year 4 test, the Applications items were collected into two
, g . .
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groupings oé objectives. Items which were considered to deal with applic-
ation within.the day-to-day experience of the children were categorized

as '"practical", other problem situations were described as being " comput-
ational" in nature. / )

L

3
3.5.1 Solves Practical .Problems

£l

The six items in this grouping deaf; with applications of.the
concepts of time (Items 40 and 42), money(Items 43 and 55), and .in-
térpreting graphs (Items 68 and 69). The results, as shown in Table
3-16, are quite encouraging. - : ‘

~
-

-~ Table 3-16
Grade/Year 4 Results (N = 35 277) ‘
Objective: Solve Practical Problems (mean &= 78.0%)

Y . ‘

Item No. Topic Percent Correct . Interpretation
|
‘ -
40 Time / § 77 Satisfactory
42 Time 49 - Marginally Satisfactory '
43 . Mongy 82 ‘ Satisfactory
55 - Money 86 Very Satisfactory
68 Graphs 92 ,Strength

? 69 * Graphs_ 82 ~1—"—X35y/3atisfactory
. , ( _

The. Panelists stated that all areas except that tested by Item 42
wede at least satisfactory. They felt that perhaps the content of
Item 42 was not relevant to children of this age. They recommended

'/”that materials should be available in classrooms to provide practice
in practical problem solving.

In Item 42, students were asked to find the elapsed time between

4:25 p.m. and 5:00~p+m_, Twenty percent of the children subtracted 425

“from 500 and selected 75 minutes as their response. It may be that .

students are not familiar with the notation 4:25 since that is not the
way in which times are usually denoted in everyday usage.

Problem-solving représents the highest level of cognitiye funct-
ioning, and these results indicate that a substantial proport of
children at the Grade/Year 4 level aré lJearning to/splve problems

. and are expeliencing succﬁgp.in that endeavour.

[
.

.It is importént to bear in mind that developing the student's ability
to apply the appropriate mathematical techniques in order to solve a”
given problem ils one of the most important relasons for teaching and
learning mathem tics, There is no .point in géaching children how &%
add, subtract, multiply, and divide numbers unless they also learn -
"when to apply thesc operations. The results reported here indicate a,,
fairly substantial degree of progress toward that goal has been attained
k\ ¢

¢

-~
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38 at the Grade/Year 4 level insofar as "practical" applications are
concerned. ’ -

Children require a great deal of practice in problem-solving .
techniques, and good teaching practice dictates that the problems
assigned to children should be as interesting as” possible. Pro-
blems based upon local places and happenings are more likely to
motivate children than are problems out of a mathematics textbook.
Teachers of mathematics at all levels would do well to set up ]
collections of "real" problems for use with their classes. *

Recommendotion 3-8: Teachers of mathematics should emphaé%ze class-
room, school, and local situations for developing "real" problem-—
solving experiences which will be relevant to their students. o

»

3.5.2 Solves Computational Problems

termed "word problea" or "story problems". These are the typgs of
problems typicafly found in school mathematics textbooks. A pro-

! blem situatioh is descriped in words, and the student must decide
what operation or operations are required in order to solve the
problem, and then perform these operations correctly. The results
obtained on the six items used to assess this objective are summar-
ized in Table 3-17.

The exerci;jieiggluded under this headidé are ;ﬁsge usually
"

Table 3 - 17 -
. Grade/Year 4 Results (N = 35 277) -

Objective: Solve Computational Problems (mean = 64.7%)

.

\item No. Percent Correct - . Panel Judgement . o
" - ’ A
4] 79 ‘ Satisfactory .
. ( .
) 52 < 39 Satisfactodry
A 53 ’ 88 ) Strength
- ““4 vt PR . ’
54 e ) . 60 - - . Satisfactory. ,
66 - , T4y s TEET Satisfactory
67 , ’-< ‘. . 75 ’za“n Safisfactory
- - V:;;; Spo
. , ‘. o . '
< *  'The Panel rated performance of\al;;items satisfactory, except .

53 which was a strength. The low befc@?tage for 52 was considered
satisfactory, as the group felt meaéurem%nt rather than convetsion

was more important at: this level. Items3 and 26 involved the ‘same - -
computation and the percent correct on. I'téd 53 was only 4% less

than that dn 26. Items 54, 66, 67 were satisfactory considering the
comple}ity involved. E »
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Because of the importance of problem-solving in the teaching
and learning of mathematics, all six of the items for this objective

are reproduced in Figures 3-6 through 3-8.

Q
)" |
A
(41) The roller coaster has 8 cars

with 4 wheels on each car. How many .

wheels are there on the roller coaster?

/
. /; . -
q

Response A
12 ... 12
2. .. 1
K P 79
24 .. ..., 4
| don’t know >, 2,
No response 1
,\
’
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' Skana and Hyak are killer whales.
They live in the Vancouver Aquarium. |
Here is Skana jumping to get a fish. | —

e

Response A
 (52) Skana can jump 627 centimetres high.“ 127 centimetres_.,... 39
Hyak can jump 5 metres high. How much 622 centimetres .... 23
higher can Skana jump than Hyak? 22 centimetres .... 14
” p 632 centimetres_. .. 8
. | don’t know ....... 15
Yo response 1
(53) On Monday, 185 people saw the morning 597 ............. ~. 88
- whi!he shows and 412 people saw the 697 L 4
afternoon whale shows. How many people 327 ...... e eereaaen 2
saw the whale shows that day? 373 2
| don’t know ....... 3
No response 1
(54) Yesterday, Skana ate a total of 98 fish in 66 ............ e 4
three meals. She ate 32 fish at the first ) I 60
meal and 25 fish at the second meal. How 1685 ... ... 15
many fish did she eat for her third meal? Y A 12
' .~ ldon’t know ......., 7
No response 1

(< Figure 3 - 7: Grade/Ye‘a52 - Items 52, 53,, 54
ERIC -
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’ §
¢
- ¢ 77
Sam has 51 pop bottles and 8 cartons. Each carton holds 6 bottles.
A L ' a
’ _ ( ' Response %
(66) It Sam fills all the cartons, how maty B e 8
bottles will be left over? 8 . i 10
' ‘ 3 W7
14 ................. 24 RN
I don’tknow ....... v 10
No response .... .“.: 1,
. V) hd L
' . .
(67) Sam collected 30 of the bottles. 18 4
His sistef\ Marie, collected the rest. 14 .. . 6
How many\bottles did Marie collect? - 21 e 75
\ ' 44 . ..., .. ... /}}\‘\~
| don’t know ....... 7
 No response ... ...» 1
Y - h SN h -

Yy
-

Figure 3 - 8: Grade/YeaiD4}- Items 66, 67.
e




\
-

In three cases, problemsolving items were paired withicomputat—
ion items involving the same numbers in order to obtain a measure.of™

the extent to which presenting
success rate. The data relativ,

n item as a goqd problem&affeqﬁed‘the
to<that questipn are presented in

r

~%nother plausible explanation might be that some students do not

Table 3-18. - - -
- ' ) ¢
— Table 3 5718 - -
. Grade Year 4 Results (N = 35 277)
-
Problem-Sorving vs..Computation Ifems ™ Yoo
, %
""1tem number kK ‘Percent Correct Ak Required
P.S. * Com. " P.S. Com. Cottputation
41 ‘«’Qm .79 . 86 , 4x8 ® 4
52 33 39 . 87 627 V’oo
v . y %& K3
~53 26 88 92 185 + 412,
E . 3 I .
* P.S. means problem-soluving !
*% Com. means computation : i .
- J‘ " \ \\A
In two of the three cases, Items 41 and 53, tH%;cgnparison of !
results between the problem-solving and the computational items is ;>
excellent. There is a relatively low decrease in performace attri- -

butable to presenting the item as a word problem. It may be the case
that reading difficulties account for much of the difference.but

?

know when to apply the operations which they have learned to perform.
For example, 12% of the students found the sum 4 and ‘8 for ltem 41
rather than finding"fhe prdduct- .
The reasong for the great difference between the performance on
Items 33 and 52" become more evident upon reading Item 32. Before
students could solve.this;problem, they had first to write 5 metres -
as 500 centimetres. This particular skill was tested by Item 63
(See Figure 3- 3), and only %9% of the children obtained a- correct -
result. 1In that light, 39% on Item 52 is certainly a satisfactory
perfdrmance at 'least. N .

Item 52 is an Kample of a)multi-step problem, 5§A;;é Items 54
and 66. Such problems are, of their nature, more difficult than one-
step problems, and it is not at all surprising that the success rate
on these problems is relatively low. When the test was constructed,
certain items which were known to\be difficult, including these three
were deliberately included. It would be erroneous to_assume that
thera
an item and the degree of acceptability of that, result. For. example,-
a success . rate of 39% on Ttem 52 would certafnly be prefgrable to a,

- .3 v .
L) .

-~ 5

. -t : \
—

,? ) - ’ 5\4 . . . fl{‘m

s always a direct relatjonship between the ‘percent correct on y,




© 55 |

success rate of 754 on a basic.fact/ item Or on, an item measuring
attainment of a relatively simple skill.

a

As was the case with "practical" problem it%ms, the results
obtained on these six items are evidence _that students at the
Grade/Year 4 level are achieving satisfactorily insofar as problem-
solving is concerned. Certainly there is room for improvement, but
the findings of this assessment indicate that students at the Grade/
Year 4 level have attained a reasonable «degree of ability to cope @
with word problems.in mathematics.

The Interpretation Panel expressed reservatipns about some of
the art work used on the test, as well as about the use of the names
of the killer whales at the Vancouver Aquarium in two of¢the problems.
The decision to make extensive use of art work on the test was moti~
vated by a desire to make the test booklet as appealing and interest-
ing to children‘as possible. Similarly, it was felt’that Skana and
Hyak were names that were familiar to children in this province.
These matters were thoroughly discussed and the results of the pilot
testing, which was done in several locations across the province,

did not indicate that children had any difficulty with either the
art work or the vocabulary. /

3 v

3.6 Grade/Year 4 Reporting Categories . ' ¢

Mathemati;§/%chievement is the end result of the coalescing of a
great number o tudent-based factors, both extrinsic and intrinsic.
‘Attributes inherent in the student, programmatic and curricular vari-
ables, as well as the effect of environmental variables suéh as teacher
differences all contribute in varying and largely unknown degree to a
given student's overall performancg. Of the fairly large number of '
such variables which conventional fwisdom, current educational practice,
and the endeavors of educational researchers have, identified as being
‘related to mathematics achievemfnt, a limited number were selected for
examination in the Mathematics Assessment. (See Chapter 1, Section 1.4)

A great deal more 1nformat10n concerning the p0551zié relationships
between certaln personal background variables and achiefement on the
Mathematics Assessment test wag collected than could possibly be re-
ported in, this volume. A more complete rendering of the data may be
found in the Technical Report, which is obtainable from the Learning
Assessment Branch. Researchers or others who wish to have access to the
original data in order to seek answers to their own questions on issues
relevant toasthe Mathematics Assessment should also direct their requests
to the Learning Assessment Branch. -

2

In the <sections wﬂich follow, all of the results reported are Based
upon correlational trends. No attempt has been made to imply that cause
-and effect rela{ionships exist since the Mathematics Assessment wqg*not
designed to identify uch relationships. It remains’'for studies designed
as follow-ups to the >resent OQQsLO seek to identify such relationships.
Thue, while the assegsment resudlts show some fairly strong ‘relationships
between use of a hand-held calculator and student achievement, these
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reldtionships do not imply that a student's achievement in mathematics
is determined by or is even influenced by the.yse.of such a device.
All that can be said on the basis of the'assessmedt data is that there
seems to be a relationship between the two variables. Indeed, it may
be the case that both of the variables are the effect of a common, and
as yet unidentified, cause. ’

For each of the reporting categories discussed in succeeding secfions,
reference is made to the various domains, objectives, and items evaluated
in the Mathematics Assessment.- Fdr ease of reference, a iabelling system
has been adopted and will be used throughout the remainder of the chapter.
Each objective has been assigned a code mnumber consisting of two digits
separated by a period. For example, Objective 2.3 refers to Domain 2
(Comprehension), Objective 3 (Understanding of Measurement Concepts).

In Table 3-19 which follows, the right hand column indicates the section. nr

of Chapter 3 where the grade/year 4 population results for the appropriate
objective were discussed. L
‘ 2
. ' Table 3-19
Grade/Year 4: Code Numbers Used for Objectives

Code No. Objectivé Location of
Population Results

&

1.1 Number Facts Section 3.3.1
1.2 Addition of Whole-Numbers Section 3.3.2
1.3, Subtraction of Whole Numbers Section 3.3.3
1.4 Knowledge of Notation and Terminology. © Section 3.3.4
2.1 Understanding of Place Value Concepts “Section 3.4.1
2.2 nderstanding of Number Properties Section 3.4.2
2.3 derstéhding of Measurement Concepts Section 3.4.3
2.4 * Understanding of Fraction Concepts Section 3.4.4° /
3.1 Social Applications A Section 3.5.1 i
3.2 7~ Mathematical Applications ' Section 3.5.2
F:
3.6.1 Age

On the background information section of the Mathematies Ass-*
essment instrument, students were asked ‘to provide the month, day,
and -year of their birth. The major reason for collecting this data .
was to see what, if any, effect a student's age had on his or her
achievement in mathematics. Previous research has shown that espec-
ially in the lower grades, there appears to be a relationship bet-
ween age and mathematics achievement.- ’
' The data on students' performance by age are présented in two
ways. First, in'Figure 3-9, a comparison among the four age-groups
of children at the Grade/Year 4 level who took the Mathematics .
Assessment test is portrayed graphically. Secondly, in Figure 3-10, ,
a comparison among three groups of students all of whom attained
the age of nine years during 1976 is made on the basis of the portion

~ f . ,
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Figure 3-9: Gnade/Yeaf 4: Results by Age

The nine year olds' performance is superior to that of the other
three groups on each objective. It is not unexpected for the eleven
or older group-to be so much lower tham the others since the students
in this group are students whose academfc progress has been retarded
for one reason or another. This group which numbered 1,686, or about
five percent of the total, would likely include students from special
classes and other special programs as well as children whose language
background was other than English.

v sp T
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over those born later in the same year

JAN. TO MARCH Hm]
' APR. TO SEI:I‘._ % I )

i
OCT. TO DEC.
+3 o )
+2 1
L3
1
+1 ] : ,
. o
CROUP EAN
2 Lo
-
~—— N
-1 J .
. . .
Vel h —
-2 és
-3 DOMAIN 1 DOMALN 2 DOMALN 3
f ay

Figure 3-10: Grade/Year 4: Results by Age(

In Figure 3-10 a bar- graph is used to compare the performances
of three groups of children in Grade/Year 4 who were born in 1967.
Instead of making £omparisons on each objective, only domain results
have been shown

The results shown in Figure 3-10 lend support to the thesis that
children born earlier in a given year have an academic advantage
All of these children_are
nine years old and all aré enrolled grade/year 4. That is,
they have been in school for the sa length of  time. In spite of
that, children born between January\and  March 1967 had “the higﬁest
mean percent correct on each of the”’ten objectives in the three
dpmains. The greatest margins in favor of this group were obtained

P
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on the following ectives: . g .

1) Knowigdge bf Notation and Terminology,

2) Understanding of Measurement Concepts,
‘ 3) Understandinhg of Fraction Concepts,
and, 4) Mathematical Applications. .

3.6.2 Sex Differences ’ b

- -Girls at the Grade/Year 4 level obtained a hiéﬁér mean percent
correct on five of the tenobjectives assessed than did boys.  Three
of these objectives were from Domain 1: Number Facts, Addition of
Whole Numbers, and Subtraction of Whole Numbers. The other two -
were from Domain 2! Comprehehsion of Number Properties
hension of Fraction Concepts. The boys obtained higher spores on

)

results portrayed in Figure 3-11 show that all of the/differences
were slight. :

s

) . ///, A
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OBJECTIVES®
Figure 3-;1:’;Grade/Year 4 Results by Sex " . , /
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3:6.3~ Number of Schools Attended

The results displayed in Figure 3-12 show not only that gstu-
dents who have attended only one elementary school achieve higher
results than others but also that the results .continue to decrease
with each increase.in the number of schools attended. This pattern
holds true for all ten objectives.

100,80

N\ * , Vs
80.0 — \)\‘\\\ R ,/‘ ;3 ,\\
E\\\ N . \
\‘\\ e :: I ) ;-\\\
\."'\ -~ vf// l*{ '..\ \
- L S Y
GROUP MERN ™*° AR\
(PERCENT] - - JE Y0 scrmus
. ,;' THUEL SOHCLS
0.0 I VEOLR OR HORE
. &/ I3 >
b 4 - *

) OBJECTIVES

® ’ ' v

Figure 3-12: Grade/Year 4 Results by Number of Schools Attended

| : N )

<
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Further investigation is neéded to discover the precise nature
of thexrelationship between number of schools attended and achieve-
ment in mathematics. These results seem to indicate a fairly strong
negative relationship between the two variables, but they cannot
identify the exact nature of that relationship.

3.6.4 Use of Hand-Held Calculators .

Students in Grade/Year 4 were asked four questions about their -
use of hand-held calculators. ‘Have you ever used a hand-held cal-

- J
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culator? Do you ever ue a hand-held calcuylator at home? Do you
sometimes use a hand-held calculator at home? Do you sometimes
use a hand-held calculator to do your homework? Do you sometimes
use a hand-held claculator in séhooi° Their performances on the
test as functions of their responses to these questions are summar-

ized in Figyres 3-13 through 3-14.

300, 83—
80.0

0.0 —

GROUP MERN-~"" 7

[PERCENTJ ( .
. wo-
3 50.0 -
0.0 — / .

a1 1z s ala 21 2z Zda s al

« OBJECTI

Figure 3-13: Grade/Year 4 ReXPts by Whether or Not
Pupils Had Had Any Experience with Calculators i
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Figure 3-14: Grade/Year 4 Resulfs by Whether or Not
Pupils Used Calculators at Home
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3.6.5 Number of Hours of Television Watched

Language B.C. resﬁlts showed an increase in performance in read-
ing with an incfease in the amount of television watched up.to two
hours per day, and then a gradual decrease to the four or more hours.
of television watching per day category. The omparable results for
mathematics are shown in Figure 3-17. ’
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In Figure 3-17 the domain results for the Grade/Year 4 \students
are divided into sevgh categdries on thé basis of their respopses
to the television watching item on the background information\section
of the mathematics test. i .
® - e N
, Students who watch ahout four hours:of television per day ob-
tained the‘gggk'results in each domain, followed closelyl by those
who watchr about three hours per day. Curiously, the worst results
were obtained by students who said they watch no television, five
. hours or more, or less -than one: hour per day. -Whereas Language
. B.C. noted a general increase up to two hours per day, heré there
is a consistent increase in performance up to four hours per day,
- almost as much time%as children spend in school.
3.6..6 Langua'gé Group
Grade/Year 4 students were askéé/three questions concérning the
languages they spoke and national origin: These items are reproduced
below. R 9 2
E& <
- — 4. Were you i)orn in Canada?
- <y b} -
< / YeS....ooon... LT O
.......... 2, .
,V,./ NOo ...t ] .
[ % -
s 6. Did you usually speak a language other than .
7 X English betore you started Grade 1?
. YOS . e Oy
- - NOo ............ i, £...02
. 7. Is English the language usually spoken In your
- A h home?
x . \
] Jesoo O 1
~ ' ] O
"
¢
3 w L4

On the basis of their replies to these four items, students

vere divided into five groups as follows: B
. ] ) .

a. Non-Ganadian, Non-English: All Grade/Year 4 students who

regponded 'no!' to item 4, "yes" to item 6, and "no" to
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« b. Canadian, Non-English: All Grade/Year 4 students who res-

porided "yes" to item 4, "yes" to item 6, and '"no" to item 7.

t

c. . First Generation Canadians: All Grade/Year 4 students who
responded '"'yes" to item 4, "no" to item 6, and "no" to &
item 7. T :

d. Non-Canadian, English: All Grade/Year 4 students who res- N
ponded~"na" to item 4, ''no" to item 6, and "yes" to item7.

' e. Canadian; English: All Gradq&ygarfé s;udepts who responded

"yeg" to item 4, "no'" to item 6, and '"yes" to item 7.
- . a

The performace of each of the five groups was computéd for each
domain and they are summarized in Figure 3-18.

N o8
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‘Figure 3-18: Grade/Year 4 Results by Language Group'

A
\

Th@ Canadian, English—speg;ing/group achieved the highest results
overall. The results' for the non-English ~speaking groups and for
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students'

.and non-English-speaking groups was greatest.

- groups outperformed Jhe English—egeaking groups.

\ v . ¢ —
fvel . ) ;
the other two English-speaking groups were similar .to each other.
The First Generation Canadian group's performance lagged.behind.- ., -
In Domain 3 where more reading and knowledge of notation and o

terminology were required, the-difference between the English—
£ * '

The results for Domain 1 show that the non-English speaking

Unlike-Lgng-

uage B.C., the overall performace of the two non- Eng-lish*dgeakhx
ing groups on the Mathematics Assessmetit was about the same as

that of the Non-Canadian English—speaking group. . 7

Summary and Recommendations T

The Grade/Year g st contained sixty-nine items designed to assess

mastery of ten objectives grouped intd “three domains. In add-

ition to these mathematics items, the test contained thirteen bﬁckground’ .
information items which students were asked to complete before taking s n

the test *

69 were multiple-choice exercises.
in the test booklet itself by either writing the answer for open-ended

Items 1 - *39 on the Grade/Yéar 4 test were open-ended. Items-40 -

Students responded to the test items

N

exercises or marking their choice of answer with an "X" for the multiple- .

choice items.
into machine-readable fdrmat.
€

The information’from ‘the booklets was then keypunched
e : ] .

One and one-half hours were allotted for éhe test: tnirty minutes -

for instructions, distribution and collection of the test booklets and
completion of the background information items, -and sixty minutes for

completion of the test itself.
Qlenlstered first.

The background in¥ormation items were
‘Teachers administering. the test~weare asked to 2

Ed

Fa'
read each of these items aloud td their students and to assist them in \
completing the items correctly. ’

-

. . é
The test itself was divided into three parts Part 1 was timed and .

con51sted of twenty-four basic fact items, six for each of the operations

of addition, subtractlon multiplication, and division.

Students were [

given four minutes to complete this portiop of the test.+ Parts™2~and

3 were not speed tests; students were given one hour to do the items on
this portion of the test.
dealjng with computational skills.
choice exercises.. . ”

T

'dents enrolled in theizkfourth*year
istirs released by the

rolled in Grade 4 as of 28 February,
test was written by 35,
falls -well within the normal range of attendance at this grade level. «
aﬁfroximately 1000 more boys than gifrls took the test.

Part 2 consisted of fifteen open-ended items
Part 3 contained thirty multipée- ¥

The.Grade/¥®ar 4 Mathematics Assessment was designed for all stu- .
of schooling. According to stat-
inistry of E%é%ation, 36 540 children were en-
1977. The Mathematics Assessment
7 students or 96.5% of that total. This

)

—
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3.7.1 Background Information [

. K .
< The assessment instrument: was administeréd during the month of

March 1977. At that time,; a student should have been either nine -

or ten years old if he was age six at the time of his first enroll-

ment in Grade 1. About ninety percent of the Grade/Yea; 4 students -

were within the normal age range expected.

The results on the item concerning the number of schools attend-
ed attest to the high degree of mobility that exists among the fam-
ilies of British Columbia since the number of schools attended by
a child is highly correlated with the number of residences in
which the child has lived. ‘'Less than half the population has been
in only one school since beginning Grade/Year one. A - ’

t * 4

Other background information showed that seventy-five percent
of the students are of Canadian origin and fifteen percent have a
language other than English as a first language. Over two-thirds
of the students watch three hours or more television per day, and
almost cne-third of the Grade/Year 4 students appear to spend as ,
much time watching televicion on a weekday as they spend at school.

N

The data gathered on hand-held calculators showed that over . o
three-fourths of the students have éﬁid a hand-held calculator, but
only three percent have used a hand-held calculatqr in school. ~

3.7.2 Test Results ’ .
The sixty-nine items on .the Grade/Year 4 test we divided

among three domains: Ceomputation and Knowledge (Doqéis 1, 40 itenms)
Comprehension (Domain 2, 17 items), and Applications\ (Domain 3, 12 \\
items). Each domain was subdivided iafp a number of objectives ) .
and the items were generated to measure mastery of the objgctiveSU

The Grade/Year 4 students' performance on' the items of Domain
1 was very satlsfacthy with only one weakness noted. Good per-
formances on the items outnumbered “the poor performances by a two © .
to one margin. The ngvﬁﬂ weakness was on a subtraction exercise
that involved both a zeto in the minuend and regrouping. - That , &l
item was “one of the items for Objective 1.3, Subtraction.of Whole
Numbers. The poorest performace in Domain_liwas on Objective 1.3.
The best performace in Domain One was on the six basic facts for
addition on which the average percent correct was 96.6%.

Other areas where the Grade/Year & performance was rated as )
very satisfactory in Domain 1 were subtraction and multiplication . -
basic facts, addition of whole numbers, and reading time and )
temperature. . . S ' ’

The Grade/Year 4 students' performace on the items of Domain 2 .
was mixed, with as many weaknesées as strengghb*being noted. The . )
pattern of performance, however, was very cl€ar. Performance on -

both items of Objective 2.4, Understanding of Fraction Concepts .




_language. - . . .

N

’—q . v ’ ‘)/ R
was ,poor; and also on three of the!five items of .Objective 2.3, Under-~
standing of Measurement Concepts. ective 2.3, less than one-
third of the students could correctl irespond with a likely femper-
ature for a sunny summer day.‘- In Objective 2.4, barely half of the
students could identify the box that was one-fifth’(l/S) shaded.

. On the positive side, the students performed extremely well on
Objective 2.2, Ynderstanding of Number properties with ninety-five r
percent of the students correctly applying the additive and multi-
p11cat1ve identities and ninety percent correctly applying the
multiplicative property of zero. . ) .
<

Grade/Year 4 students performed well on both obJectives of
Domain 3 with the performance on two items being rated as strengths
and no performance rated as a weakness'. Only one item was rated .
belqy satisfactory and four items were rated above satisfactory,
The poorest performance was on-an item involving subtraction with
time. The performances rated as very satisfactory were on items
concerning money and reading a graph. The performance on the
other item involving reading a graph was. rated as a strength, as
was tne performance on the word problem involving the addition of ih\/;,

whole numbers.
\

[

3.7.3 Reporting Categories ’ . .

. ~ - 4
'

Mathematics achievement is the end result of the coaiesc1ng
of a great numbexr of student-based factors, both extrinsic and
intrinsic. Attributes inherent 1n the student, programmatic and
curricular variables, as well as® the effect of environmental var1— - ) a
ables such as teacher d1fferences all contirubte if varying and
largely unknown degree to a given student's overall performance, * \‘
Of the fairly large number of such variables which the conventional, )
wisdom, current educational practice, and the endeavors of educ- ‘ s
ational researchers have identified as being related to mathematics ¢
achievemant, the ones that were selected for scrutiny in the Grade/ * ﬁ/
Year 4 Mat matics Assessment yere age, sex, number Jf schools - o
attended, use of hand-held cattulators, telev1s1on watching, and

. .
’ L}

Age Differences --"The nine year, olds had the hfghest:per- b
formance and the eleven ‘year olds had the.lowes :formance on v L »
each of the ten obJectlves Considering just fthdse students who
turned nine years old during 1976, the results supported previous B
research which sgys that older children ha#We am'.academic advantage'xn, ,
over their younger counterparts’at the same level. . < S~ s

.

Sex Diiferences -- Each group performedlbetter than,tde other .
on fiye of the tenaobjéctives, but of the five obJectdves on .

which the girls obtained the higher berformance three were in Dé- .
main 1. . . . .t 4/‘J -
€ i ) ‘, !
Numbek of Schools Attended -~ Thogr‘Grade/Year 4 stchuts«who (I
had attended onIy one .school performed better than all the other . - * o
! ‘ . St
& AU ' ~ ) o T
. , ’( . 70 ) -, / ) // ~ .




groups on every objective. The pattern exhibited was that the fewer
schools attended, the hlgher the performance. The pattern held for
all ten objectives. 4
H
Use of Hand-Held.Calculators -- Two distinctly different patterns

were noted in the data collected on the four~questions concerning
the use of hand-held calculators. Students who had used hand-held

_ calculators achieved better results on each of thé ten objectives
than those students who had never used hand-held calculators. _The

. same pattern held on every objective for those students responding
that they used a calculator at home compared to those who had Qevei
used a hand-held calculator at home. The performace pattern was-®
reversed for those students who had used a hand-held calculator for

s *  homework and for those students who had used a hand-held calculator
in school.
, Television Watching -- The genergl pattern was that the more

"hours of television watched up .to four hours per day, the higher
the performance. However, the differences were small.

Language -- The Grade/Year 4 data were grouped according to-
whether the students had been born in Canada, whether they usually,
spoke a language other than English before starting Grade 1, and
whether English was the language usually spoken in the home. The
average performance of the Canadian, English-speaking group was

"best of the five groups. Tﬁe two non-English-speaking groups
performed equally as well as the non-Canadian English speaking groups

- and this was a rather surprising result. The first generation
Canadian group's performance lagged behind.

¢~ 31]74 Recommendations : .
n oL, T .o .
I Based ¢a the data presented in this chapter, the following
recommendation were,made} . 5 .
~ /
e

gpﬁbcomMenddtzon ~3-11 Teacners _of mathematics should have access to
1d, maxe “liPeraliuse of appropriate manipulative devices for the
Veacntng-of place, uaZ&p concepugland of operations on numbers.
- +Tnis recammendajjgn s unqZZJ meortant at both the primary and

tne intermediate fevels. '
\

, -
Recommendation 3-2: Pgisons anolved .in the pre-service or in-

- \servic? education of tedehers are urged to emphasize the importance
of- navzni students make use of manzpulatzue devices as models For.
mathemattcal concepts and skblls at all -time¥, but partzcularly

A when euca’voncepts and skzlas are béing Lntroduced for the first . -
‘ t e, ‘( P I 9 A . .

e 3m : o .

oo .Recommendation 3-3: ”ducators should attempt o  identify a list of

\ mauhematzcal terms which students should learn as well as' a teach-,u

L7 sequence for devaloping tnzs\uocabulary #The list and sequerce
’° /éﬁguld take into aecount¢tha—deuelopmental nature ofxfhe acquisition
¥ of‘meanzngjul mathema?zcaz bécabulary .

‘v L 4

S d _— - - I —
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Recommendation 3-4: The importance of place value skills and concepts,
including ‘estimation, cannot be over-emphasized. Teacherg and those
involved in teacher education should stress the necessity of develop-
ing understanding of place value concepts by building upon a founda-
tion of concrete learning experiences.

Recommendation 3-5: The Migfstry of Education local school districts,
and proyessional associations should cooperate in ensuring that
materials for teaching the metric system of measurement are.available
in all schools. - ¢ '

¥

Recommendation 3-6: Follow-up workshops and conferences, destgned
to emphasize the best materiald, methods, and techniques to be used
in teaching measurement should be provided. Such professiongl
development woykshops shou%d‘emphasize the importance of students'
obtaining "hands-on" experignce in measuring in erder to facilitate
the development of tneir abiiity to "THIVK METRIC".

Reccrmendation é-7: Educators, curriculum developers, and educational
rescareners shou.d adiress the problem of the optimum time for intro-
ducing fragtion covcepts in the ‘matnematies classroom bearing in mind
oozn the cnildren's developmental level and the sophisticdtion of the
ideas tnvelved in these concepts. When introductory fractéén concepts
are being developed, both models, part of a whole and part of a set,
sroucd be empnasiszed. :

7
a
~
o

!

»

Recormenda*ion 3-8: .Teachers oj mathematics should emphasize class-
room, schooc, and local situations for developing '"rea®¥ problem-

T

solving experiences wnich will ve relevant to their students
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The results of the assessment for the Grade 8 level are presented
in this chapter, organized by domain and pbjective. Specific items are
presented when an illustration is needed for the discussion of an ob-
jective. Due to space limitations, it has not been possible to present
‘and discuss each item. More detailed information concefning each item
is presented in Report Number 3: Technical Report. !

~

' . 4.1 Description of the Test

75

-

The Grade 8 test has sixty content itemsﬁmedsuring acquisition of
twelve objectives in three domains. _In addition to the content items,
the test contained ten items dealing with student background information.
Both the content and background items were presented in the multiple
choice format. Every content item had five foils or distractors. Four
of the distractors were possible answers while the fifth distractor was
"I don't know'". Students responded to the test items by marking their
responses on a mark-sense card which had been specially designed for
the Grade 8 Mathematics Assessment-

Pilot testing of the Grade 8 test was carried out in sevyeral schools
across the province (see Appendix B for a list of participating schools).
The main purposes of the pilot testing were item verification and timing
since the instruments of the Mathematics Assessment were not designed to
be speed tests. The results of the pilot testing showed that a majority
of the students had completed the test in forty minutes-and virtually //

- ?

every student was finished in fifty-five minutes. A total of ninety min-

utes was allowed for the entire assesSpent: thirty minutes for the distri-

bution of tests; instructions, comple:Eon of background items, and collec-

ting of tests; and sixty minutes for the students~to respond to the content .
items. & *

[

4.2 Description of thé‘Population

« The Grade 8 Mathematics Assessment was designed for all students en-

rolled in Grade 8. -According to statistics released by the Ministry of
Education, 46 888 students were enrolledsat that level as of 28 February

1977, Usable mark-sense cards were obtained from 42 250, or 90.1% of the . -
total. The bést information available from' the Ministri_df Education is

that 8.1% absenteeism is the rate that may be expected on any "‘given day

at the junior secondary level. This figure is considered by many to be a

conservative estimate of the actual rate. - 4
. Lo
hS 4.2.1 Distribution by Age

The assessment test was. administered ddrihg the month of March
1977. At that time a student who was six years old at gpe Eime of
his enrollment in grade one should have been either thirteenh or four-
teen years old. The .data shown in Table 4-1 show that over 90% of the , W
Grade 8 students do fall within the nor% range of ages expected. "

v

<

, ‘ .
L. . ‘ . . >
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Table 4-1
. Grade 8: Age of Respondents

1\
LY
v
Age Frequency Percent
a N
10 or younger 36 0.0
- . 711 39 . 0.0
12 682 1.6
© 13 24 075 ’56'93
14 14 237 33.6
15 . 2%344 5.5
16 376 0.8
17 ] 64 ¢ T 0.1
No response @ 397 0.9 %
4.2.2 Distribution by Sex
} As mentioned in Chapter 1, differences in achievement levels
between boys and girls have been of interest to educators for some
time. The Grade 8 level has been mentioneg in the research litera-
ture as the approximate point where boys begin to achieve higher
scores than girls with respect to mathematics achievement at the
higher cognitive behaviour levels.
Table 4-2 |
’ . e Grade 8: Sex of Respondents
“&
i Sex Frequency . Percent
Male =21 470 50.8
Female 20 162 47.7
No response 537 1.2
» Multiple responge 81 0.1
S T 3

ance of boys also ex
versed at the Grade

wt

¥

75 -

Approximately 1300 more males than females took part_in the
. asse%ﬁment Overall, as is shown in Table 4-2, 50.8% of’ the res-
; pondepn'ts were boys t:%fe 47.7% were girls.

This slight preponder-
ted at the Grade/Year 4 level, but was re-
level.
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The results of this item attest to the high degree of mobility !
that exists among the fam111es of British Columbia since the number
of schools attended is highly ‘correlated with the number of résidences
in which the child has lived. Almost one out of every four (23%) Grade
8 students in ‘the province has already attended five or more schools.
Less than a third (32.7%) of the Grade 8 students have attended only
two schools, presumably one elementary school and one secondary 'school.
Such a low percentage cannot be supported by saying that during ele-
mentary school many student attended two schools, a primary school or
annex and an intermediate school, since such schools represent only
2.5% of the elementary schools in the province.

4.2.3 Number of Schools Attended |

-Y

1 70

Table 4-3

Grade 8: Number of Schools Attended ' ‘@
/)
/
Number of Schools Attended Frequency ‘Percent ! ’
#V
\
1 1 367 » 3.2 1Y N V
2 . 12 479 29.5
3 : . 11 124 26.3 .
* 4 6 970 *16.4 ¢ ‘. i
5 *4 055 9.5 ,
6 2 236 5.2
7. 1 291 3.0 ,
8 - 1 217 2.8 . .
. 10 or more 1 096 2.5 oo
.Y '
No ‘response . 415 0.9 .

:
-
) ' ~ .

-

4.2.4 Hand-Held Cakculators , , ‘ .

. The hand-held calculator is the Patest in a series of teaching

- and leqrnlng aids which seem to hold promise for the improvement of

g students' achievement in and understanding of mathematics. A good

deal of research interest in the field of Mathematics Education is —
currently focussed upon an exemination of the effect gof the use of

hand=held calculators in the mathematics classroom. ‘

'As.part of the Mathematics Assessmént, students at all three
levéls involved:were asked several questions conceruning their use of
hdand-held.calculators. Their respghises to these questions are sum-
marized in TFable 4-4. ) : J

L] 4 *
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8 . - . . Table 4-4 7 . -
Grade 8: Use of Hand-Held Calculators.

-+

N - r -
. ) Category of Use " Grade 4 Grade 8 Grade 12
@f «
Have never used calculator in school 23.3 Question not asked
Have used calculator at home 49.9 35.1 50.6
Have used calculator for homeworg‘ 12.8 28.9 _ 55.7
’ -Have used calculator in school 3.0 10.1 | 51.2

\ - S

» . = :

The data shown in Table 4-4 reyeal three very interesting re-

; sults. First, as students go thro%&ilthe grades in British Columbia
schools more of them use hand-held culators in school and for
homeworks, Secondly, a smaller percent of Grade 8 students use aL-\\
hand-held calculator at home than either of 5he other two levels
tested. , Thirdly, the percent of Grade 12 students using a hand-

held calculator in school is over five times gteater than in Grade
8. 3 ’ *

* The fact that only 3% of children in Grade/Year 4 and only 10%
of the students ih Grade 8 have used a calculator in school may be
indicative of the fact that educators are not convinced of the ad-
visability of using calculators %ith students at these levels.,

. ~

-

’ [ ,4.2.5." School Organization
. . - -

Whether a secondary school is semestered or not is a major
factor in determining the organization of the mathemgtics teaching.

\ N

) , f As the data in Table 4-5 show, however, fewer than one third of the
- fde 8 students have taken a semestered ‘'version of Mathematics 8.
_ Table 4-5
Grade 8: Semestering of Mathematics Courses
v - 7 Frequency Percent
> \\ ‘
’ , A Semestgred 12 865 30.4 '
Non-Semestered . 28799 68.1 <:§r
No respons ' - 470 ‘ 1.1
Multiple résponse 116 0.2 oo
~ . ) >
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4.2.6 Mathematics Background

Not every student enrolled in Grade 8 takes Math 8.

Some

students follow hcceleraged programs while others may still be

tqking Grade 7 mathemat

ics.

The results’ displayed in Table 4-6

show that the overwhelming majority of students at this level,

87.5%, are taking Math

8.

The 6.7% who are
probably are enrolled in semestered schools
mathematics course in the first semester.

~

not taking mathématics
and completed their

; / ~ 1
Table 4-6 = ’
Grade 8: Mathematics Background
(\ ?
Highest Course Completed Current Course
Course -
. Frequency Percent Frequency Percent
Mathematics 7~ 34 050 80.5 733 1.7
Mathematics 8 6 077 14.3 37 000 87.5
‘Mathematics 9 199 0.4 480 k.1
Other 880 2.0 625 1.4
None . 0 L 0.0 2 877 6.7
No response 665 1.5 362 0.8
Multiple response 379, 0.8 184 0.4

. v

4.2.7 Mathematics Homework

“ The data in Table 4-7 shows that one.out of every seven ‘Grade |

8 students spends no time at all on mathematics agsignments outside
Fewer than one out of every three
han thirty minutes on mathematics home-

of regular mathematics class.’
Grade 8 students spends more t

work. .

w

Table 4-7
. 5’ Grade 8: Mathematics Homework

-

§

h, W

Amount of Time Spé%
on Mathematics HomeWdrk

'

~ Frequency * , Percent
s
None at gll 7 _" 6 238 <\ 14.7
Less than, 30 minutes péy da 237346 ) 55.2
30 - 60 minutes per day 10 802 " 25.5
More than 60 minutes per dql 1 237 2.9
LY

No response 525 1.2
Multiple ‘response 102 0.2

-
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w - 4.3 Test Results: Computation and Knowledge Domain

-

As discussed in Chapter 2, the sixty items on the Grade 8 tests were
divided among‘three domains, and each domain was sub-divided into a. number
ob eCtives. In this section, the results from the Computation and.

dge domaih are di%cussed, objective by objective.

The Computation and Knowledge domair encompasSed six objectives,
mastery of which was measured by thirty-two items. For each objective
of each domain, the following information is provided:

1) the number of the item or 1tems from the test;

2) the percent of studefts who obtained the correct answer to each item; and

3) the judgment of the Interpretatlon Panel concerning the acceptability of
\ the result.

’
&

4.3.1> Computation with Whole Numbers . p

By the end of Grade 7 students are expected to be able to per-
form the four basic operations of addition, subtraction, multiplication,
and division ‘on several different sets of numbers. This expectation is
reflected by the objectives in this domain. The most basic computation
is with whole numbers. The results‘of the five items used to measure
acquisition of this objective are. presented in Table 4-8. v

. : Table 4-8 ’ ( 4
Grade 8 Results (N = 42 250) N
t Objective: Computation with Whole Numbers (mean = 83.8%)

~ T

R N {
Item No. - Operation Percent Correct Panel Judgment

-4 Addition . 93 : Vety Satisfactory

. 8 Division 70 Marginally Satisfactory
4 16 Subtraction 89 Very Satisfactory
32 Addition 88 Very Satisfactory
49 Multiplication 79 Satisfactory )

§

.

The Interpretation Panel éxpressed the opinion that the results
for td&s objective were very satisfactory with the exception of division.
The mean of 83.8% for this objective is impressive. Combining a high
overall mean for the objectike with the fagt that division is the most
difficult of the four basic operations and that it is the last of the
four operations to be developed in the elementary curriculum leads to

7the conclusion that the Grade 8 'level students' performance on compu--
" tat ‘with whole numbers was encouraging. o7

) 79
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4.3.2 Computation with Fractions -

D
The test contained four items to assess the studenté//ability
to perférm the four basic operations using rat nal .numbers,in frac-
tion form. The results for the four items are{found i T%bmg 4-9,
, ‘ :b‘

~

Table 4-9

: . . R

\: Grade 8 Results (N:.= 42 250) RN

) 'jective: Computation with‘Fractions (mean = 68.27
~
— ———— :
Item No. Operation . Percent Correct Panel Judgment
< L &
2 ' Addition s 66, Marginally Sabisfactery
6 Subtraction 63 _ Marginally Satisfactory
11 Division 62 Satigfactory
2% Multiplication 82 Very Satisfactory
-~ . <

The Interpretation #anel's comments with respect to the results
presented in Table 4-9 were that the students' performance was generally
satisfactory, with no particular weakness evident in any of the opera-
tions. The Panel recognized that operations with fractlons are d1ff1—
cult and this resulted in lower pRrformance.

The multlpllcatlon algorithm for rational numbers in fraction
form requires the fewest steps of the four operations and the perfor-
mance reflects this'fact. The division algorithm, however, requires
fower steps than either the addition or subtraction algorithms for

\\ratlona} numbers in fraction form with unlike denominators and the .
Eformance does not reflect tHtE faset.~ Instead of applying the "invert
multiply" process, 15% of the students simply multiplied.

; o ‘ ,

Items 2 and 6 were exercises involving unlike denominators. For
Item 2, an addition problem, 19% of the students simply added the numer-
ators and added the denominators. For Item f; a subtraction problem,
22% of the students simply subtracied the numerators and subtracted the
denominators. The§g&e?rors on Items 2 and 6 represent 58% and 697 sy
respectively, of the students ﬁaklng errors. Studemts making these
types of errors do not show an understandlng of the processes of adding
and subtracting. ratlonal numbers in fraction form.

’

-

4.3.3 Computation with Decimal;}

As ‘discussed in Chapter 2, the emphasis in the Computatien and
Knowledge Domain for Grade 8 was on computation with different sets
of ‘numbers. The results for Computation with Decimals are presented
in Table 4-10.

81
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Table 4-10 . :
) “Brade 8 Results (N = 42 250) . ) R
Objectivey Computation with Decimals (mean = 67.6%)

Item NG. Operation Percent Correct Interpretation

N v & ) “ ' 4
L 1 Subtraction * 79 Satisfactory
T 5. "Multiplication 63 Marginally Satisfactory
15 Addition . - . Satisfactory = -
17 ° . Subtraction . féi Satisfactory . v
58 .

\;} 28 Division Marginally Satisfactory “

y
n\\« g

The Interpretation Panyl felt that the students' performance
was generally satisfactory. The Panel continyed by emphasizing that
in view of the implementation of the metric system of measurement,
decimal computation is becoming mare impottant.

One factor that may have affected the performance level was
format of the items. The addition, subtraction, and multiplication
- problems were presented in horizontal form which is considered more,
difficult than the vertital form (e.g., Item 1 was presented in the .
form on the left dn Figure 4-1,as opposed to the. form on thé'fﬁght). '

~
L

Horizontal i Verticals ~ v

62.1 - 23.8-= 4 . - 62.1
- 23.8 -

v Figure 4-1: Hofizontal and VerticéT\Ferat

5 N A factor irfolved in the djfference in performance between
Item 1 and Item 17, both subtraction problems, is that Item 17 was a_
"ragged alfénment" problem. In such an exercise, one of the two ¢

.numbers is presented with more’ digits to the right of the decimal
point than the other. Before students can do a ragged aligpment
exercise,.thgy must correct the alignment by either physically or
mentally placing zeros in the appropriate places.

<

35\‘

'%Recomendation 4-1: Due to the increasing importance of the decim
form-of rational numbers, all teachers of mathematics should take special .
care to Zay\tzz_%ﬁauﬁdation for understanding of the expansion of the
numeration eystem to the decimal form for rationalynuwmbers. Under-
standing of the decimal form of rational numbers shoudd then be used

-to improve performance with the four basic ogierations using the deci-

\ « mal form of rational nuwmbers. *
: E

b
*’-

Recommendation{ 4-2: In future materials produced by au’thkors a
culum developers, the decimal form of rational rumbers should pyrecede
the fraction form. The overall cwricylum should p],ace‘much greater

| emphasis ,on the decimal form. 81\ o 4 \)
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* 4.3.4 Knowledge of Notation and:Terminology

(N2

¢ / / £3 (

o ~ b ] .
At ewvery level students are expected ‘to be familiar with certain —

cohmonl# Used mathematical terms as well as with the symbols uged: to .
represent various operations, relationsh%ps and quantities. Nine i®ems

on the Grade 8 test were designed to assess students' familiarity with

such notation .and terminology. Results for the nine items are, presented

in Table 4-11
o ’ :

Table Aiil , - . ‘ .
Grade 8 Results = 42 250) ' e
Objective: Knowledge of Notation ,and Terminology (mean = 70.8%) — \; AE
. h ] -

Item No. Topic Percent Correct Panel Jhdgment ’ .

1 o]
3 * Square root 51 Marginally Satisfactory
7 Factor . 78 Very Satisfactory
9 - Powers oi 10 . 73 Satisfactory
29 - Sentimetres 69 Satisfactory
30 - Exponents 72 . Very Satisfactory
33 Whole Numher . 88 Very Satisfactory
34 G.C.F. 73 ’ Very Satisfactory d
44 Reciprocal - 80 Very $ftisfactory .
45 Primes ; 53 Marginally Satisfactory .
AV
1]

The Ihterpretation Panel commented that the students' performance
on this objective was, with the exception of Items 3 and 45, very satis-
factory. The-Panel did not have great concern about the low performance .
on Item 3, since square root 1s s well covertd in Math 8. It .should be
noted however, that the "I don't kmow' response was seleeted by 13% of
the students on Item 3, the tWird highest ranking for that response on -
the entire test. g e ' ’ *

F -
.

For Item® 9, students were asked to simplify 104 Many students
learn gerule for simplifying ten to any whole number power. The simpli-.
fied fo¥h of that rule is simplpgsone followed by 7n zeroes, where n is
the specified exponent (e.g., 1 is 10 000). Seventy-three percent
successfully completed Item 9, but 12% picked 100 000 as the answer
which is ten followed by four zeroes. Those 12% may have been very
closé to uhderstahding the symbol bt ‘misused the rule.

“\Q ~ For Item 34 (see Figure 4- 2), 73Z‘of the students sueéegsiully\

computed “the GreatestCommon Factor® Another 11% seemed to misunderstand’

the term which was being assessed by thi , but successfully/fcomputed .
~ the Least Common Multiple of 24 and 30,7an equa}ly difficult ex¥rcise.

[ ‘ < - -
(~ . o ¢ N\ ot ? .
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' 4 B *
. 84 ’ b4 * K
v 34. The greatest common factor of R ‘ .
24 and 3Q Is: : . 8 Percent '
, ’ . . : ., . . \ .. . . e K ]
CA) 2 ol ' 9 Y,
. ’ h = , ) 7. A
B _6 . . 73 L
C) 120 C , o A )
@ v I N . ’ N > }_ - . .
0) 60 _ > .3 L
. . A
) 1
. E) | dpn‘t know . St ) 3
No Response # . - LI S ) .
. C Figure 4-2: Grade 8§ - Item 34 ‘

P

. . . * L) ' . .
‘' As with Item 34, the perf®rmance on Item /, presented in Flgure 4'3k
was 1mpressive. '

’ * . . - 4 )
7. Which number is NOT a factor of 222 =~ % =5 -~ .
. . B U— -
' A) _0 : LT 8 - .
< - ) * : « o . ) > .
g 1. , n 1 : .
- - . . N . .i‘ . .
. . C) 2 . . .3‘1 » . .
D) 22 4 L3 . BN '
' 27 E) i don't know S Lo ' . '
, / ” - - :, . s
// ‘Fagure 4-3: Gfage & - ltex 7 . o

A N

. [ * A ! .
' / : ' - ’
- ’

. - - 2 -~
¢ ‘c be successiul on Item 7, tne students either. ncc to correcth . *
factor 22, or 'be ramiliar xitrh the fact that ‘zero is not a‘fattor of . )
- any non-zero number. 1Item 7 Ys also stated ifi the ﬂegatwe form, 9ne |
of onlv two Such items oa the tesc. . - .. . - -
¥ - 0 . “ -y *
» i | . - Loae . v
) t £.3.5 Knodledga’oz Geometric Faces T A . L
L4 . . ’ " » . A * )
.
Four itend were ,cesmgnec to assess the students' xnoulecge of
. geametr* ‘facts. The results -ef the four 1tems are found 1n#t Table N
—l?’) l
, - p M . ’
, - -t . . Y
. \ . . .
R . % .
. ‘ ~ :
~ ) . . \ ‘
, . B
. ~ \ -l’ = L4
’ . ~ v i o ° )
‘ ' > o . ) . ’ )
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. A Table Q i12 &
. . Gpede 8 Results (N = 42 250) T
., Objective: Knowledge of Geometric Facts (mean = 63.2%) ' « .
. . L . ’ » 'p' . . ' . .
Item No o _Percent Correct - Panel, Judgment '
- N . . } B
. 7’ .
39 . - 40 . : 4 Marginally Satisfactory
40 ~63 Marginally Satisfactory
. 42 - -~ - . Sat\sfactory -
35 78 L. Satisfactory
e .‘/q “ -
zl K :
s i ., ) 1y

perforaance on this objective.
Figure 4-4,, i1ndicated that students’

was

hg M N . I3 »
The Interpretation Panel was generally satisfied with students'

”hazy”

Tten 39.

rad11

' ob le?
- tus._e‘ ang e’) . Perceg_t_

3 A) ]*:: ) /0

» B I 12

Cy I 26

D) IY‘I“ 8

- E) 1don't know~ 12

) ' ; No Response 1 _'
\ &
Figure 4-4: Grade 8 --Item 39 x < 3
4 : '
. . . - . .oy . r
o Iten 40, presented in Figure 4-5, is very similar is nature to - ’
REE designed to require students not -only to understand o
‘the tern "diameter’ *but also,to select a diameter Lrombamong three ,
and a chord The radjius which was not a subset
"of the diameter was selected by '18% of the students. ’ ’
, - ) .
i £
. . 4
. ¥ e v _\
“a ’ " * ~&
o r N T
- ‘ /’ @

v .

»

'I’A-

They fele

the result on Item 39, see

knowledge of types of angles

Twentx tsix percent of the respendents selected a rlght
angle rather than an obtuse angle. .

a dﬁameter

L)

3% In which triangleIs angle X an

» -

“%
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- 140 H N is ecentfe whlch segment isa. . .
‘ - diametdr? : o

.’

. ‘('e . .

. 1 ,, A) HK :

,‘“'.‘ ‘ | B)ﬁ ’.18'.»’.

’ ‘ C) RHP X .
HM

v L E) 1don't know 8

\ No response

~ . " Figure 4-5: Grade 8 - Item 40

rmendazion $-3:° Classrocm Veach'ers and those involved in the

J—
-

':Pain:ri”'c’" rraw.erra:ws teachers snouilcd erphkdsize the importance of
c

ticn in aeowe,ru.' the ecementary school mathematics curri- :
d show Sutupe tedchers ‘%e rlace geometry holds “in both
“aLnerG ‘ics and everyc@y <¥e. . , .
. \ . & e
N — -7 . ' s, % . NEES.

4.3.6 'Equiyalent'Forms of Rational Numbers

_The final objective in the anputapon and Knowledge domain
required students to begin with a rationa number in one form and
select the same rational number expressed in a different form. Five
items' were de51gned to. measure t acqui91{10n of the objective and .
the resurts for .the.five items are presented in Table ‘4-13,

» © . Table 4-13 A S o :
Grade 8 Results (\ = 42 250) - P st
Objective: r,qulvalent ‘Forms of Rational Numbers (m@an = %9y )

o,
. S 4 , v
-

" Item

1
A Vg

< , r
‘ Percent .
No: Stayting Form Final Ferm Correct Panel Judgment

~

'y

13 Unit Fraction . Pefcént 55‘ Margimally Satisfactory
31 Unit Fraction Decimal + 38 Marginally Satisfactory

35 Percent + Decimal 47 + Weakness
46 . Proper Fraction Lowest ‘Terms 80 ‘Very Satisfactory

&

" 51 ., Improper Fric\tw Numberak 75 . Satisfactory v
X ) ‘ ' . ,
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Grade 8 students did ,not ;Bpeag to have any partiéular diffi-

culty in reducing fractions to lowest terms or in changing an improper .
<:\\\\ “¥fraction to its mixed numeral form. .On the qther hand, students ex~
perlEnced considerable difficul;y in going from the frac?ﬁon form to
either the decimal form (Item 31) ‘or the percent form (Item 13), and
in gding from the percent form to the.decimal form (Iteh 35).. After

examining the perfcrmance on those three items, the Panel. concluded -
that more empha81s should be givey to §glationsh1ps among rational

numbers in fractlon form, and percent form.

PR

- . Both Items 13 and 31 are preé;nted 1n,Figures 4~6 and 4-7, so
. a d@mparlson of the.d%stractors: selecced may be made.
® . . . . v
.. .; . S . ! N . 1 R “’ .
~ i 13. Written as a percent, —5- =
, . . © ' Percent ’ T
. g PP -
‘ Ay 5% . . 19 .
, . .
.. ) o ) ,
L 7. B). 05% 8¢ -
S -C) 209@; i@% . Sii }>§§. ;
\"€>- D)- 5036 R T T2 .
B ' o R ce
' o co W g o
' \ .3 E) |dont knbw, - : AN ’ o ;
o No response . . : - -
v 2 NW}? . . ‘ ‘) \ .
o RS Figﬁre\ -6% Grade 8 - Item 13 . - ’?f
o . i v 2 @\
. e ot . ' -
B ’ : a »
s ' ” . B
s ] co. A ’." ’ 1 o 2 ko)
. ¥ AN . .
v . ‘\ . N . v
31. ~ Written as a decimal, = . N
' , Percent ' N
B -~ . ¢ ! -~
A 4 .A_) 0«1;? b \
" . B)~ 08 -t v - Z&}'., .
< \ w '
\ v , ' - L]
T o0 38 R
4t ”,D).me \ ol -~ ¥ PR
LY E) .1don't kiow" Yo 5« | E, " o
g o . - - ’ Q .
' ;. No response Y “1 .\‘. \é-
: \ S 3 cL
v Figure 4-7::Crade 8 - I(ls!m 30 — .
L _ \_':'\ -» ".
.. . .. Voo ,
« ' ‘I t '
[ AT x
T - .
N
- dq . '7\ o ! .
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< 88 " on JItem 13, all 6f‘the incorrect distractors use only the digits

5 and 0. It appears that 50% is associated with % closely enough not .
to cause confusion. However, 5% and 0.5% were each selected by 19%Z of
the students. One could hypothesize that the selection-was “made because
5 is thé denominator of 1[5 From the data one camnot tell ‘how:tany

> students 'selected. 20% sxﬁply because it used d}fferent digits than'. all
the other distractors. 25

’

%

Adding the informatlon from the results of Item 31 to the results
of Item 13 strengthens the impression that students o selected an
incorrect answer did so because the distractor used the same digit as N
the. denominator of the fractisa. The denominator of the fraction .in
* "-Item 31 is 8 and distractor B'is ©.8. It is the one distractor that,
uses pnly the digits 0 and/%, and it was chosen by 41% of the,students.

.
~

\o} Though +the,; results. may be due, in'part, to fhe format of the

Yo distractors, the Pa was very d1sappo%nted/1n the perfdrmance (47%) ~
of the. studedts on It 35. . . e
: _’ . PR R . o
A e
- e ccr"én"ﬂ*fbn ¢-¢4: Tegelers o].matheﬂatzcs snouZa e asize the hrZa -
cf eﬁxauauen% forms ¢f ratiqnal rumbers. Students nee many ﬂxpertences s
) cf sz:r'%ng with a.rational number in f%actton form, dectmal férm, or .

‘ -rercent form, ana wmtmg Lf, in. the\otnez"’ two forms. . r
‘ ’ C ; . = - N . B " .
45 o ' L 5 - - . - -

i~ YA &est Reéultgf Comprehension_quain E ® : s ’ .

AR R ’ e

The Comprehension Domain consisted of elghteen items measuring tha &
% " acquisition of four. oBjectives. The results for the items in the Compfe- -
be%sion Domain are 'presented in this section organized by objective.
! v . N ® ) ! Q ‘ ¢ ‘
N AT S | qugpeheﬁgz%n of Number Concepts '63 ’ £
Y . k .

o SlX items were des#gned .to asSess the students' comprehenslon
of number,concepts The results for the six items:are presented in

A Tablw 4-14, | b t \ ‘ ,
r/ S Lo \ " .3
. LY . N - . .
\ ' - ) Table 4- 1% .« c
) . ' . -Grade‘8 Results (N'= 42 250) -
) - Objective: Comprehension ofﬁNumber Concepts (mean = 53.5%)
[ S - . ? - .- » -~
e i _ ) 4‘9‘ ‘ - e . 13 / )
sem No. .- P £ C t N ‘Panel Judgment
l Ifem 0 - N ercen oRrec \Janel Judgmen ‘e
7 '*%/; TS . F . 7.
N 9 | .- .90 B Stéength S
- . Lg\ -7 ’ Y Y ’ Marginally Satlsfactory i
. . . 14 _' ¥ 69 \ ' Satisfactory . C B
) .18 Coe 32, .- o : ..o.zaaknesss~ // -
2 47 ¢ 29 Weakness .
i 50 o« o .+ 99 Satisfactory
o ' '\ ° ) . W . .
i '~

L 87




v . Ttem 12, _see Figure 4-8, .requ'ired thé students to simplify 0/6.
‘ . Studerits g all levels tend .to have diffieulty with .pfoperties of zero.
The Interprétation Panel felt that the results on this itef indicate '
" that propbrties of zero have not been mastered by Grade 8 students. s F x
While the Panel judged the results df Item 12 as marginally satisfac- (.
‘tory,  it- is not surprising that the, students were evenly split between . ’
the correct answer and d1stractor D, since 0/6 is 0 and 6/0 cannot be ’ )
simplified. It is rather surprislng, however, that 14% of the students

%‘;ected distractor, C. . .- ‘ .
f . N ! " .
‘ <. ]
8 o fey: O o ‘ : '
v 12, plify -= . , . . X
,-\‘-;' . .. R 6 . / ! o . v
LA L el . . ; - .
B S Percent * X > )
S a 5 . \"i;‘:: ,"‘%; / w K
R 82 .- .
) : 4. = .

. - D) Canndtbedone. 3. T Voo
o camotgedope: 3 Nl e
' E) Iden'tkngw = 75. 0 7 L T . |
. ot . . . g \( ‘. / e A T
P N AR o . . -y
« \ ST _Figure 4-8: Gpade 8 2 Item 12V . -, ! e
’ cs <o te v * T T .
v ) " Co . \ < : q . .
T .~ The Fanel also stated that tber@seems to be an eV1dent strengkth ’
in the understandlng of place valu when* d‘eallng with whole numbers,
¢ . -. ' but .the strength - 1s not as ‘evident when deallng with,rdtienal numbers: .
‘& 7 in de¢imal ﬂorm“ ' Ty expressed ?;he opinion that frakfions should b& o \
rpresented in many- equlvalenb\iorm[s when they ate t,aught. TRt , o '
R N . N - - v - oa ” .
o ("- . Item 1u, presénted in Figure 4 9 was Juglged to.be a weakness, k“‘_ -
amon& Gracfe 8 stucre.nts Whule the answer‘i% a fraction, it takes twa T e
8 steps to crteate .the f?action. Of the stu;ients tested, 5.3,4 co,rrect,l T4
) , tooR ‘the mber of' boys as_ the n.umerator,,but took thé “ather number in , >
v , the probllneﬁx as the denom;nator Poo ®f ten, all 'that. students do with, " 7 4 . s
Th ;a problem is’ take’ tJ;;e numbers as they appear, combing them' lb/ a one-step... (
5 p,.Utess -and ebtarrln an answer which 19 frequer(tly the incor ect 03e e .

-




" of the ‘se
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£ » = d ™
N : . I 4 ..) ~ N .‘_.
> & "“‘ @ L .
- N . B B 'i\ 3
90 ] N . .
U 18.  There are 13 boys and +5 girls in a
group. What fraction of the group is
L o boys? .
. . ) & Percentb
‘ . Ay 18 Co .
. . 28 - , 5
< B) B . .
\ * 15 53
15
c) =2
: ; 13 " ‘ 6
13 - ' ‘
¢ D) — )
) 2 , g 32 g
X : i ) .
. E) | don't know 2 v .
. _ No response -1 . v ks
o \, ¥ . R -
v | L , FigUfe 4-?: Grede 8 - Item 18 ~ ; o . éﬁ
A : : A ,
» ~ , . *
b Item 47, see Figure 4-10, was also judged as=a weakness from K
, the data collected,  what actually caused 38% of the Grade .8 students o
* ..., -to select 2/3 as the answer cannot be determined Several conjectures,:
- ' however, gan be made two=thirds is the most commonly used fraction i}

ns presented,

the st

tudents concerned themselves .

denominator,

ghe students’

fracﬁ

J"‘5 sxrlctfy with, 'the.r#lative, magnitude of t -

Qﬁgd only apply the proceés of pair-wise comparisions of fractions, *
stugents were not familiar with the processyfor computing decimal

'I ., quivalents for ‘the- fractions or the importance of doing so. The weak
; performauce on this #tem underscores the/im%brtagpe of recommendations
T 9. 4=2 and &-4.- . . N . )
. . o 5 4 . N
.{ " . R - . & . :
¥ . . . - . 1 . . ‘~,‘ . -
47. _Which number is largest? & - e e ﬂ
I . ‘ N Ld - ’;
. . = : . .- ¥ | Percent. ’ b L PN
A2 T S
-3 ' 38‘ : . . B o
. ~ SR coe U
B). = ° ‘ : ) - t
L} , ) 5 - 2@?- .: ' ’ T
- v - ) 3 v . 7 P “o ! }
k o 2 . . .
' . 47 AR T N c o T
. 5 ¢ ] ® L)
/'D) el W\ . i :;},i
L 8 b 12 : i S
- o , - : ~;
. . . < ~
S T ‘ E):Idon‘tknow 7 2 .
' .o ) No response Tl - ..
. P ¥ . . ‘
. ; .- \ Figurewé 10: Grade 8 ~ Item 47, . !
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L 43 Comprehension of Measurement Concepts S
7 ; - - -
Five items were used to measure acquisition of this objectiye.
. The results for the five items are presented in Table 4-15.
. N
/ ) _Table 4-13 . . 2

.

»

Grade°8 Redults (N = 42 250)
Objective: Comprehension .of Measurement Concepts (mean = 69.4%)

\ F
y:N4 — =
s ) U N 7 i . (.’
, Ltem No. 7easurement ——~-Unit Z\errect, Panel Judgment
.y g - h )
3 - e .
19 ‘ mperatu?e * Degree Celcius 69’ Satisfactory -«
7 21 Capacity ° ‘Litre 84 Strength
2 22 . Weight* Kilogram 35 Satisfactorx B
23 Length Centimetre 84 Very Satisfactory
. 43 Angle Degree X 65 Satisfactory
. . - . 9 . ~ ., v Y >
- » . , , .
Four of the five items for this objective measured students' -
ability to select the appropriate'metric measure. The fifth }tem,ﬁ. . ./
Item 43, dealt with measurement of angles~ P
i
. The Panel found thgt the “students weére having little difficu y
with the skills tested by th spec1f1c items,. & The«Panel wondereds 1f '
the metric concepts were. being well-taught or “if ‘the generally gpodzr
results were the result of- out- of=schoojl equsure to the materlal
Item 22 yielded the lowes&rperformance level for th1s obggﬁtive.
.—The Panel hypothesized that th¢ low performange may have occurred be- ;
cdause’ wélght (mass) in metric ‘units is not widely used in society at s
l present. Lack of exposure may have caused' the low performance ’
13 i . N o . , ‘
. v ) R . oA
o 22.. A ten-year-old boy is nkely to weighs . : : ‘ « .
N Percent . . .
o "A) 35 grams' ! . EECEE 7
, B) *’759rams ' - ’ 13 - “" {
N © 'C) 35kilograms . T 45 A
: - N 75 kilograms . 19 . o '
- { - ’ ‘ ~ * .
Ve - . . - ‘ [P ¢
% g ldomtkmow - . 12 : S
' No, requnse ’ AR U ’ s
_ y , . )
¢ - : ’ Flgure 4-11: Grade 8 - Item 22 . : ”

-

* Though technlcally inéorrect the word 'weigh', snot 'maés', was used
, on the test. It was deemed more advisable to run the risk of being
criticized.for using the familiar word 'weigh' than to use the decidedly

. unfamlliar, vet correct, term . 'mas$' . N
. P ,

-~

,
.
»
e
< (
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. ’ - ; g R .
92 ' On the other fand, Item 19 ‘(see Figune 4- 12) is an item om
. /temperature, using degree Celsius as the un£¥ The degree Celsius
was one of the first metric units to be iptroduced in Canada, but
the result of .this item is not zery high'. '
s, ) ) \ -~
. . 19, ‘The temperature on a sunny summer ‘ . v
" ' » day would most likely be: . . Percent ]
- 4 A} 5° Celsius - . 5 . ~
’ . B) 25°Celsius 69 \}
x ' " C) 55%Celsius g 12 g -
D) 85° Celsius 9 Y
R [ ) : ’ N . 2\"._’/ \\ -
. , E) |don't know . \\ .
*./ ) No- response 1 .
»A 14 b - ° , .
. . . . i
igure 4-12: Grade-8 - Item 19 -
/- . .
/ e ’ ‘\Q, . . < ' )
o .
r The students’ performance on me length (Item 23) and metric
caphcity (Item 21) was very good, both 84%.f The Panel did say, however,
Y that as Cgnada gdes metric these performance levels, on the métric
.&l measurement items for this dssessmeat may not be viewed so favourably T
' on future assessments. Lo S? s " N
i 'y ' . _
, ’ *‘5 4, 3 Comprehen§1on of Geometric Concepts P . oL .
;* i ) -The stuaents ability on this obJect1Ve was measured by four . IS g .
items. 'Fhe resultg,for the four.items are presented in Table 4-16.
o s S ' ; E x v ) ‘. . . '
- 4 M\. . . : . " . J
4 o Table 4-16, v R ] )
. e e LT .Grade -8 Résults O = 42 250) ‘ ( <o

N

g
v
.. , \. . (::"

e

e

\\ ObJective Cbmpré%en81on of Geometric Concepts (mean = SBfSZ)

N . A

». (]

% > T

\& Percent %orrect ' Panel Judgment ' e
*389 . 69- Satisfactory * 4 - [
C41° ) - 59> Marginally Satisfactory
52 ) . 24 ) . Weakness Do L
54 , . 63 - . ~  Satisfactory
" . . -
~, o ‘ - R .
R ‘ T s )
¢ Ty . s R
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The students' performance on Item 52. was fhe'secbnd lowest on
the entire test. Forty-two percent of them gimply multiplied the
height of the trlangle by the base and neglected to multiply. that
product by I/2 Such an error is common when working with triangles.
More surprising however is that 18%,0of the students seleqéed distrac-~
tor,B. In other words, they.added the height and base of the triangle.
On Item 54, finding the volume of a box, 13% of the students ‘added the
dimensions instead of multiplying them. ) d

B) 20 18

(5 . D) 21 4

: "

E) Idon'tknow 11
No reéponse 1

Figure 4-13: Grade 8 - Item 52

- " 4
- /} - .

N .

?

As the Panel stated in its summary comments, Geometry is con-~
sidered important in-everyday life.  Perhaps the emphasis on basic
arlthmetlc has contributed to’ the deterloration in the comprehension
of geometric concepts. The difference’ between the mean pefcent correct
for Computation with #hole' Numbers and Comprehension of Geom@tric Con-
cepts is exactly 30% (83.8% -vs- 53.8%). The Grade 8 studerjt popula-
tion in British® Columbia appears to be fairly well drilled ix computa-
tion with whole numbers but not so adept at comprehension of geometric
concepts. ’

s

The Panel also wondered if teachers are postponing the teaching
of geometry so that it gets done only if there is sufficient time 1n .
the year: ‘”’? . . : v 2
! ‘d&iThe Grade 8 students' performance on this objective was dis-
appointing ‘and the Panel's summary comment was ‘that an overall weakness
is eviant. They felt that if géometry is.to be considered important,
then perhaps the approach and placement in the curriculum ghould be
examined. Furthermore, they expressed the opinion that ical uses
of geometry should be emphasized. ) . » '

L4

. . . ’ - ‘ ;
>¥commgndation No..4-5: Teachers should pl greater emphasis upon’
the tdptcs of geometry and measurement i% their mathematics cZassea'hi
y » ’

. \ ’
R a ‘ <
N .

: ) C) 84 42 <

2

. RIS
Find the area of fhis right triangle. - "2 _ .. rercent
: ' A) 42 X 24 .

-

——
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. /“f*é{é'é Comprehension of Algebraic Concepts
-’ T T : . I
. , %
- - « The Grade 8 test contained thrée items degigned to assess

students' ability on this opjective and two of these were repeated -

o “ on the Grade 12 test. The Ranel'g comment that Eherg were not suf-
ficient items to adequately test this objective is well taken.

. ‘Howevex, no attempt was made to asséss this objective in depth at

. . any of the grade levels, and certainly not at Grade 4 and 8. The

results of the three’ items are summarizéd in Table 4~17.

(j» \ 9 ) ‘

} - . - - Table 4-17 -~ PO
* Grade8 Results (N = 42 250) g
, Objectivé: Comprehension of Algebraic Concepts (%ggn = 52,7%)
: : P . ) o O
o J
" ; - —
) Item No. Percent Correct ///), 'P%yel Judgment
y t
'R —
48 : 18 /',“' Weakness /”/,
56 = . 72~  Sattsfactory
P . 57 . 68 ’ ’ Satisfactory 7
. I \ - - & / U
! P ~ ! .
’ .
- 3 w . o A}
y - The Panel felt the results were geherally pleasing in this. area

, for the Grade 8 level. Almost all of the Panel's comments dealt wi
+ thegextremely low performance, the lowest on the-test, o Item 48.
.Not surprisingly, Item 48 is also the item that yielded the second
highest ercent on the test (16%) of studgnts”Se}epi}ng,the " '
/~ know" digtractor. The response of 156 wHich corresppnds Fq\é§g§2§
was seledted by 36% of the students tested and 20, which corfespon

~ to (30~ (8-2), was selected by 25% of the studemts. Both distrac
\ were selgcted more often than the correct one.

’ ' ) \ ; } ., .f

- ! . ) N i
/ (48. Simplify: 30-4(8 - 2.)’='r s -

Percent
X .7 . . L4
. A0 2
U™ gy 20 25
C) 156 : - T 36
D) 6 > . © 18
\ * , y ‘ . ! )
_ * E) |don’t know . 16
/ .(j *  No response, . . 1
| . o :
| - h Figure 4-14: Grade 8 - Item 48
| ’ ! ' . | .
) ‘ . ) “
] -
g <

, S .93 . - C

.
.
. - -

th,:,

t
(8-2))
ds
tors:




place more emphasis upon it. -
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4.5 Test Results' Applications Domain ) Y @'
For Grade 8,

ition‘of which was measured by ten items.
the Appllcations Domain is presented in this seqé é@aniz

48 was included 'on the test.

e

The Panel contluded from the results-of Item 48 that the order
of operations concept is not being learned amd more emphasis should
be placed ‘'upon it in Grade 7. More importantly, however, the Panel
felt that an evaluation should be made concerning  the importance of -
the order of operations cQncept and whether or not it should be in
the curriculum at this level. .

© . .-

il -~

It should be noted that the order of operationsconcept was not
only important enough to be placed in the proposed Core Curriculum by
the Ministry of Education, but also the necessity of including an
order of operation item from the assessment test was mentioned by all
four. Review Panels. It was.in response to such suggestions that Item

¢

The Panel was satisfied with the performance on the other two
items for this objective, Item 56 (evaluating an algebraic expression)
and Item 57 (solving an equation).

/

Recommendatzon 45/ If the order of operation concept is to remain a
part of the’/curriculum of the elementary grades, then teachers must

' the Applications Domain had on ;;&Q*g%;ectives, acquisg
The UsSs?

4.5.1 Solve Problems Involving Qperatio’

he results for
by objective.

95

ith Different Sets of Numbers

. 4

Seven 1tems were designed to asséj

"ability to solve

udents
problems involving operations with whole nuﬁiers, fractions, decimals,

and percent.

The results for those seven iteps dare presented in Table

4-18.
. " ~ w . ,
. ’ ¥ . - Table 4~18 i
.. Grade 8 Results (N = 42 250)
Objectivye: Solving Problems Involving Operations
-with Different Sets of Numbers (mean = 62.6%) -
- Item No Percent Correct Panel Judgment<:‘
24 91 Strength i
25 . 60 / . Satisfactory
(\26 63 Satisfactory
27 - 63 s a Satisfactory’ -
58 66 Satisfactory
59 . 57 Satisfactory ‘
= .60 . 38 Marginally Satisfactory -
‘ b N
; . +*
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;&1i'}‘ . The students'. erformance on each of Items 25, 26, 27, 58,
N TN 59 was judged qg&b€° tisfactory. The Panel felt that perhaps the
. ‘concept of ai{?hmétig average, and the topic of cirgcle graphs, °
should b n g@@itiaﬁél emphasis by teachers$ in Grades 7 and 8.
i Itemg 58, throygh, 60 were all based on the same>%}rcle graph,
J s ) but only Ttem 60 is glyen below. , ) -
AN
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t "\ Track and : S
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' Swimming 17 “
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Thé 1200:students in a secondary school were asked to name their’

KV

favourite Olympic sport. The resuits are shown i_n the, circlle graph above.

a

" Peréent®

A4
A

given and used the sum as the number of students.

ppointing considering thé diffetent methods of. solution available to

Twenty~-four percent

: students., Nineteen perceht of the students simply added the percéntages

of them subtracted the percentages and used the difference as the number

of students. -

Item 24 is anNEkéellent~éxample
perform.a one-step problem. For Item
only two numbers provided And has the
level certainly represents a strength

- s 2
e 1 ol
P

P -

. ‘1

f. how well Grade'® students can
s ;he,student’multipligs the ~
nswer. The 91% performance-

= <
— (i?: » o4
» -y ’, 5 .
aldos hd vy > "
5 % J S -
‘e LY .. ‘: \ 7
e M I3 v "
Dol ® A e
o
‘ /

" 60. How ;r;wany more students chose figure skating than gymnastics? +  A) 420 student 7

C S : B) 35 students 19
e / > y ‘ * - ‘ -

* e e B ) . C). _60 students 38

Ty E) 1don’t know 10~
- . y

> . . .. No response 1

7 e [ ) 2 ’ ~ :
- ’ Figure 4-15: Grade 8 - Item 60 - ‘
: . (RN .
“ ‘, . 4 -
/ As the Panel stated, the result on Item 60 was somewhat dis-

!“
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24. There are 25 members in the volleyball A) $ 49 .2
club. If the cost for éach uniform is $24, B) $6000 B
how much would it cost to buy new C) § 60a 91 - ,.

uniforms for afl the club membefs? ‘ . D) § %~ J 2 -

€
A4 ~

o E) idontknow 2 -~
' 1

No response

A T e

Figure 4-16: Grade 8 - Item 24 : ‘ﬁ\

- . . . ” * ———
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Recommendation 4-7: Teachers of mathematics at all levels must
emphasize problem- solving. Problem solving cannot be just sone A
unitt among many; it should be given high priority as being central /
to all aspects of mathematics. Students must have many experiences . N
of solving multi- -step problems and they should be taught to vertfy <

" the reasonableness a,” their answers to problems. :
.

' ‘ . e

~ 4.5.2 Solve Problems Involving Geometry and Measurement

Thiee items were éésignea to assess the Grade 8 students'
ability to solve problems involving geometry and measurement. .The
- results®™for the three items are presented in Table 4-19. if
. g e
. ‘ 14. ) )
4 _ Table 4-19 _
Grade 8 Results (N-= 42 250) . .
Objective: Solving Problems Involving Geometry and Measut ement
v (mean = 51%)

. .
f
% . - N »”

AN g ¥

— 3 @
Item No. - . Percent Correéﬁ Panel Jydgment
. - -? *
- . .
L4 - . .
36 ’ ‘ 66 Very Satlsf tory - -
.37 . < 27 _ -Weakness |

h53 S 60 * Marginatly Satisfactory
.o - ] ~§’ . o :
= _ J N - -
* . R v N 0N -

P . - . A %

P

. M . , o

As the Intgrpretation Panel pointed out, the performance of the

<{ Tstudents on Item 37, see Figure 4-17, is very dlsappoinclng " The Panel
 felt the low performance indicated the students lack an understandﬁng

A

Percent 97

Y 'ﬂ’:.

.of the concept,of area. While the figure accompanying Item 37 was drawn . ! .

to_be ‘as clearq%b possible, it may/have still confused the students.’ 11441
_Hdzever, the fact more students sf lected the ‘area. of the’ ynshaded portlon‘

(96) as the answer than the correct ansygr would lend, SUPPOTty to ghe be= A
lief that it was’ not the figure that caused the low perfotmance S | don t
knqw' was selected bv more/students (21%) og Item;37 than, any other item .

-

on the test, . . s

. B N
» L . \

. . ('n LT,
- T gy




37. Whét Is the area of the shaded portion
of this figure? N

_ Percent
A) 54 & ' 27
B) 96 - 28

C) 120 - ' -11
D) 60 '

MOUMNNMNNNN

EJ | don't know

\ - No response

-

Figure 4-<17: Grade 8 - Item 37

< . . < ~
:
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The Panel was very satisfied with results for Item 36, especially
‘because of the reading involved and the possible confusipn introduted by
using metric units. Though it is agreed that the performance level was
very satisfactory, 11% of the respondents marked "I don't know" and 12%
of the respondents marked 625 as the answer. Students selecting 625 as
the answer combined the numbers provided with the wrong.operation, mul-
tiplication instead of division. |

R @
A

.The following dquote from the’Panel's report on the Grade 8 test
serves as a good summary, for this objective: ’
TN . : oo .

"In summary, it was felt that the questions and ansyers
(distractors) were generally well constructed, gnd that the
students' responses were satisfactory, given the apparent
low priority accorded problem solving. Problem solving,
not merely 'word problems', and applications should be seen
as a major focus or cote of ‘the Grades 4 through 8 curricula. .
Va¥ious models, or strategies for problem solving should beé

" emphasized strongly by teacher training institutions, and
through in-servide programs. This area of mathematics ‘Should
be conveyed to teachers and students alike as being‘cen;rél
to all of mathematics." . : Y,

.
«

4.6 GréHe'S.Reporting Categories

Mathematics achie;;ment is the end result of the coaléécing of a great
- number of student-based factors, ‘both intrinsic and extrinsic. Attributes \>
inherent in the student, programatic and curricular .var gﬁleg, 4as well as
the efﬁﬁht of environmental variables such as teacher [{fferences all con-
stribute in'varxing andslargely unknown degree to a given student's overall
“'performance. Of the fairly.large number of such variables which the con-
ventional wisdom, current educational practice, apnd the endeavours of edu-
cational researchers have identified as being related .to mathematics
achievement, a limited nuwber were ‘selected for scrutiny in the Mathematics
Assessment (see Chapter 1, Section 1.4). :
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A great déall more information concerning the nelationship between
certain personal background variables and achievement on the Mathematics
. Assessment test was collected than could possibly be reported in this
volume. A more complete rendering may be found in the TechnicalsReport -
'dealing,with test results which is obtainable ftfom the- Learning Assess- -~
ment Branch. Researchers or others who wish to have access tg the original
data in order to séek answers to their own questions on issues relevant
to the Mdthematit¢s Assessmernit should also direct their requests to thér\ ..
.Learning Assessment Branth.

{ In the settions that follow, all of the results reported and recom-
mendations madé are based upon correlational trends. No attempt is made .
to imply that ‘cause and effect relationships exist since tﬁ. Mathematics
. Assessment was not designéd to identify such relationships.

¥,
It,remains for 'studies designed as follow-ups to the present one to
seek to‘identify such relationships. Thus, while the assessgent results
show several fairly strong relationships between a student's sex, and that -
student' s achievement in,ma%hematics, this does not imply that achievev
ment in mathematits is determined by a student's sex. All that can be said

on the basis of the aSsessment data is that there appears-to be a relation- <

-ship between the two variables. .
. T I
For each of the reporting categories d1scussed in.succeeding sections,
reference is made to the various domains, objectives, and items ev uated
.in the Mathematics Assessment. For ease of reference, a labelling systenm
for domains and objectives has been adopted and will be used throughout
the remiinder of this chapter. Each objective has been assignefl a'code
number consisting of two digits separated by a period. For.example,
ObJective 2.3-refers to Domain 2 (Comprehension), ObJectixE>3 Comprehen-
sion of Geometric Concepts). 1In Table 4 20, which follows, ¢ rightmost
column indicates the. gection of Chapter 4 where the Grade 8 population
résults for the appropriate obJectivé were initiallqidiscussed

AR * ° Table 4-20

Grade'& Code Numbets Used Objectives
i ~ : - B = " =
. > ) Report SeEfion for
Code Number . ! OBjective’ . Populafion Results
1.1 \.Computation with Whele Numbers 4.3.1 N
L Computation with Fractions o 4.3.2
1.3 Computation with Decimals 4.3.3
‘1.4 Notation and Terminology 4.3.4
1.5 Knowledge of Geometric Facts 4.35 |
" 1.6 Equivalent Forms of Rational Numbers 4.3.6
2.1 Number Concepth ‘ o b1
2.2 Measurement Concepts v : 4.4.2
2.3 Geometric Concepts 2! -4.4.3 .
) 2.4 Algebraic Concepts - ' 4.4.4
3.1 Arithmetic Problems ~ 4.5.1
3.2 . Geometyry ang'Measurement Problems L " 4.5.2
} ~

.\

>
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‘ Thé graph displayed 1n. Figure 4-18 preéents a comparison of -,

g ~student performance on each objective for each of four age groupinge:
15 years vr older, 14 year olds, 13 year olds, 12 years or younger.
On eleven of the twelve objectives, pérfarmgnce increasges with a
deérease in age up to the 13 year old. Thé 12 years and younger y

~ group's performance is less than or equal to the 13 ‘year olds' per-
formance, on eleven objectives and about’ two percent greater on ob-
jective 3.2. The 15 years or older group’'s performance- was an average

of éboug eighteen percent below the provincial mean.

While the per-

formance of the 13 year old and 14 year old groups, réprqfenting
, over ninety percent of the population, have a much greaterv.impact

upon the provincial mean than thode of the other-

gxpups,vﬁhe relative

'_positioq of each group is clearly implied by the data. :

\
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. & 4.6.2 . Sex Differentes \ ,
. i, -
; ) Both NLSMA and NAEP reported tirat girls outperformed boys only
. *in those areas of mathematics such as computational skills whjich
’ involve lower level- cognitive‘behaviours. Based on such results ohe
g would expect the girls to outperfoqm the boys in Domain, 1, Computation
and Knowledge, and the boys §o outperform the girls on the other two
S, domains. The data prgsented in Figure 4-19 supports the NLSMA and,
ﬁ ) . NAEP results quite- clearly; alﬂhougb ~any’of the diffenences are
( rather small in §ize. . . ~
Each group performed begter than the other on six obJectives,
but of the six objectives on which the girls scored higher, five_are
B in Domain 1,. the Iowest cognitive behaviour level. . \
4 [ 4
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Figure 4-13: Grade 8 Results by.Sex N
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4.6.3 Number of Schooi;{Attedded

’
.

. The pattern of performance organ{zed by the nuttber of schools
the students havé\attended is an extremely consistent one as shown
in Figure 4-20. The performance among those who have attended eight
or more schools is always lowest, the next lowest performance is by
either the one-school group or the seven-schools group. The highest
performance is achieved by the two-school group on every objective.
The two-school group's performance is followed in order by the per-
formances of the three-school group, then the four-scheol group, then
the five-school group, and then the six-school group.

-

The performance always increases from the one-school group to .
the two-school group. From the two-school group to the six-school « -
group, there is a consistent but slight decrease. The Qécrease in
performance is then more pronounced for

“the eight-or-more group,’ ,

- « ' 1
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‘Figure 4-20: Grade 8 Results
g - v by Number of Schools Attended ,
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4.6.6 Use of Hand-Held Calculators

y
Students were %sked whéther or not they used hand -held calcu-
lators at home, at school, or for homework. Figureg 4-21 through

4-23 chart the assessment results for these three aspects of  calcu-

lator use. 1

-

GROUP MEAN ™°
{PERCENT)

e A~uls 2 2z
¢t OBJECTIVES

’

Figure 4-21: Grade 8 Regults
by Whether or Not a Student Uses a Hand-Hel palculator
at Home *

ot

B BN

-3

AN ‘ . Jl 1 \
Those ;students who used a hand-held calculator dt home outperformed
the .students who did not use ;a hand-held calculator dt home on eleven
of the twelve obJectives. The non-users of-calculatérs at hgme performed
higher on’Objective 1.1, Computation with Whole thb rs.

r

’
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. Figure 4-22: Grade 8 ‘Results. - . '
by ﬂse.ﬁF Hand-Held Calculators for Homewark' . ///i
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,/. . \<_ . \{‘)’/\ -, ‘ . ) ,
Students whp used a hand~held cgiculator to do theéir homework
outperformed non-~users on eight of the twelve objeetivesj the two .
groups'tieg'on(Objective 3.1, and non-users outperformed the\Qghers Y/
on three objectives. « Interestingly,. the objectives' on which the_‘ “ *
. students who did not use a hand~held éalculator for their -homework
' /,sdorea higher were all camputdtional objectives ~- f.l, Computation
with Whole Numbers; 1.2(?Comput§tion with Rgational Numbers #n Frac~ ,).
 tion Form; and 1.3, Computatior with RatYonal Numbers in Decimal

. . .
p ‘ Form. v , . v A
For the category concerning whether or not the .students used ¢ '
a hand-held calculator at school, the pattern is reversed and very ~o.

\ cohsistent. Theystudenks who did not use a hand-held calculator at

school outperformed the students who did on every objéctive. - v -
- s . — o i
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4.6.5 ‘Time gpent on Assignments : 7 ) . . |
- ) > i

The question concerning the amount of time spent on mathematics
assignments outside of regular class was directed only to those students -
.wWho had responded that they were taking a mathematics course at the
time of the Mathematics Assessment. Of the 42 250 students who wrote
the test 2 866, or about seven percent, responded’ thdat they were not

taking a mathematics course. The breakdown of the data based on the - ~

amourit of time spent on mathematics assignments outside of the reguiar ‘ Q

.class, i.e., homework, can be found im’ Table 4-7 of Section 4,.2.7 of ‘

‘this chapter. \ ’ :
. . , . .

The performance patte?ns are very distinct when the data.are -
presented graphically, as in Figure 4-24. The gtoup that did spend
some time, but less than thirty minutes a day, on mathé’auics home-
work outperformed the threé other groups .on every obJective.' . ) -

IR N

The belief that one cannot spend too much time on homework does -
not appear to be supported by these results, since the group spending . o
more than sixty minutes a day scored lower than the other three groups
on every obJective. On the other hand, it may be that .the poorer stu-.
dents simply take longer to complete the as51gnments. .In any event, %
the performance of the thirty to sixty minutes a day group more closely
paralleled the top group's performance, and the "none at all" group
more\closely paralleled the .bottom grouﬁ‘s performange. 7
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1

¢
- agd Reading tests, stucdent$s were asked.their -birth date, sex,\and number of*’
". schools attended. Using the common information, a computer search was able
to match the complete reading and mathematics data for: sixty-six percent of
. the students. A data file was created to contain the informatjon and results
on both tests for these mafched students so that comparisons b tween the1r N
performances on the two tests could be made. .

"The new data file wes used to obtain fuf@her information en| student
performance and to correlate certain aspects of student perfovnn ce In -
mathematics with student performance in reading. In Sectioh 4.6 bof this
report the data of the-! zthematics Assessment for Grade 8 were orkanlzed N '
according to certain reporting categories such as age, sex, and use of hand-
held calculators. 1In thi§ section the Mathematics Assessment data' for Grade
C are organized by Cuc rcporting categories obtained from the Reading Asses
ment. \ . \

. Domain Two of the Roadlng Assessment wa$ Comprehension as it was in the
. " Mathematics Assessment. Correlatlons were computed on the Gradz 8 Mathematics
Assessment results for#the four objectives- of the Lomprehen81on Doma and the
q;wo objectives of the Application .Domain with the Reading Assessment Yesults
for the two objectives of .their Comprehension Domain. \

~ . + ¥

4.7.1 Reading Repor}jng,CatggpriES .

The* two rcporcing categgrles from the Grade 8§ Rcading Assessment
which are preseutcd in this-section concern language groups and television
qetchlng. The three items shown in Figure 4-25 appeared on the Grade 8
Reading test. v ‘ ’ ) ‘o \

S« 1..Uere you born in Canada? ) | e
Yes . . . . . . . . . . []
* - . . . .
) . g‘«o . . ., . : s ‘ . T . E k<)
v - 2. Did you usually speak a language other than
English. before you started Grade 1?
. * ' (’
?fs . . - . C e e - {::
. N No .° . . S . e [::
. . . T, . .
3.. Is English the language usually spoken in.
. your shome? \ .
i ‘ : Yes . = . . . .o . . . [:j
No . . . . oo . S I
: , O
, . | r
‘ : Figure"4 25: Place of Birfh and Language
: Items, from the Grade 8 Reading Assessment Test
~ i -
R .
{ . 8 )
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Aruitoxt provided by Eic:
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4.7 Reporting Categorles from '‘Reading Assessment’ AN
. . " N —_—

In- addltion to the Mathemanlcs test, an assessment in'R ding was also
glven at the Grade 8 level. These two tests contained similar, and in some -
cases idettical, background "information questions.. On both the Mathematlcs

. i
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"The results for the three items\were used.to organize the‘Grade 8
students into five groups. The groups were defined as follows:

[
1. 'Non—Canadian 'Non—English -- All Grade 8 students who responded'

"No" to Item 1, '"Yes" to Item 2, and "No" to iﬁem 3 in Figure
© 4-25, -

.Canadian,.Nen—EnglisH --'All Grade -8 students who responded "Yes".
to Item 1, 'Yes to Item 2, and "No" to Ttem 3 in Figure 4-25.

!

F1rst Generatlon Canadians -- All Grade 8, students who responded.

"Yes" to Item 1, "No" to Item 2, and "No" to Item 3 in Figure
4-25.
e 8 .

Noﬁ;Canadian, English -- Ail Grade 8 students who responded "No" \
to Item 1, "No" to Item 2, and "Yes" to Item 3 in Figure 4-25.

. Canadian, English -- All Grade 8 students who responded fyes"
to Item 1, “No“ to Item 2, and "Yes" to Item 3'in Figure 4-25.
Once the data wene organized into the fiye groups, the results
on each of the threé’ domains for the Grade 3 Mathematics Assessment

were computed. The five group averages for each/dpmain are presented,
in Figure 4-26°% :
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" The Non—Canadian, non-English gréup of Grade 8 students obtained

d’ the highest seore.on all three domains.
group scored lowest on°all three domains.

The first generation €anadian
The middle three groups'

average rankings were close together, differing by less than one pérten-

1 ,tage pgint. These results indicate that stuidents who have a non-English
speaking background pérform well in matﬁematics and are certainly not
Ldisadvantaged in this respect. N e

Al - N

.
————

.. -
Recommendation 4-8: Researchers should znvestzgate the Brecise nature

of the relationship oetmeen language background and achieven?ent in
mathematws . v - ot

- -
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The‘item shown in Figuret4 =27 also appeared on, the Grade‘B'Besding @,

Assessment test. . -
- . 1,
-~ ‘( . . ' ’

g X N .
Ahout how mény\hours oértelevision,dp you
watch: on an-average day during the week?

Usually none . ,. . L%

Doopooo

N . 'Less than'l hour . . . . .

e

About 1 hour . . . . . .
About 2 hours . . e .

‘About 3 hours . . . .

- ' » ]

About 4 hours

* * 5 hours or moYe ; .
- - 1
Figure 427 TeleGision.Natghing Item
from the Grade ‘8 Reading Assessment

b4 A}
The. Grade & results from the,Mathematics Asses# et were organized
“into seven groups vased on the seven choiq-es shown in the item in Figure
* 4-27. The results &re presented in Figure 4-28. o .
.The Grade 8 students who watched less than one hour of television
per day during the week-had the best performance 'followed closgly by
the about-ome~hour group. The pattern among all of the.groups is S§
that the more television that is watched, the lower the performance
on the Mathematics Assessment. The non-#levision group's performance
"was about mridway between the ut>three-hours and the about-four-hours

~  groups. . ‘ . .
\

~

.The pattern exhihited in the, Grade'% results is very different’

“from the pattgrn that existed~4n the GradeﬁYear 4 data, as presented
in Section-3 o£ this report. S
» Ve \- ‘._ : - . ..
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S 4.7.2 Correlation eading-Results with Mathematics Results ' .
v ¥ [N . .
- : . - ) N R e
@ LN Domain Two of ‘the Reading Agsessment was entitled“Comprehension .

as was Domain Two of the Mathematics Assessment.” Both tests, attempted .
to assess comprehension of Aheir respective content areas. To see if
- there was a relationship b¥tween scores in reading and scores in mathe-
matics, correlations were computed between the four objectives of Domain:
. .Two of the Mathematics Assessment and the two objectives of Domain Two
Yo "of the Reading Assessment. »

Since all the items;‘excgpt one, of the Applicatigns Domain of
the Mathematics Assessment requiréd a great deal of reading compared to
) . the other test items, correlations between the two objectives of Domain
: Threé\\£ the Mathematics Assessment and ‘the twos objectives of Domain.Two
*  of the™Readirng Assessment were also computed. AIl, twelve correlations
_are presented in Table 4-21. ’

’ . - - 2
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Aruitoxt provided by Eic:
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. > - Table 4-21
Grade 8: Correlations of Reading and Mathematics Results
. N .
- . ' . . .
\ b T ’ -~
N ., , . - . - N ,
- Reading - - ) Mathematics Objequves, ‘ .
Objectives 2.1 " 2.2 2.3 244 3.1 3.2 .
. ) s

o241 > 0.36  0.33° 0.33 .0.32  0.43- 0.39 7
‘ 2.2 8.39 0.33 0.33 0.31 0.43 0.39 i

e

The test to determine if a correlation ‘is significantly different
from zero is dependent upon the size of the sample. Given a sample of
» size 27 847, a correlation of 0.02 or greater would be statistically
significantly'different from zero. Hence it is more appropriate to .
talk of educational significance. Glass and Stanley present the fallow-
* 1ing categorization of correlations: if the cCorrelation is less than or
equal to 0.2 .then it should be consi&gred weak; if the corfélation is
between 0.2 and 0.6, then it should be considered of moderate strength;
if* the correlation is greater than or equal to b.8, then it should be
‘considered streng. :

°

All of the correlations in Table 4-21 are of.moderate strength.
+Within a domain the correlations are very ‘consistent and between the
two objectives of the Reading Assessment the correlations-.are very con-
sistent. The correlations for the four objectives of Domain Two of the
Mathematics Asgessment differ by only 0.08 and half of the correlations
are 0.33. Of the correlations for each mathematics objective with the
pwz/torresponding reading objectives, four are identical. The correla-
tions for Domain Three average about 0.07 greater tha?/the correlations
for Domain Two/ ‘

’ [ i hd {

-

4.8 Summary and Recommendations

.t ’ ‘
Th:\Grade 8 test consisted of 'sixty items measuring acquisition of twelve
objectives in three domains. 1In addition to the content ifems, the test con-
tained ten items dealing with student background information. Both the content

vand background information items were presented im multiple choice format. 4
Every content item had five foils or distracsers of which four were possible,
answers, while the last was "I don't know". Students responded to the test i
* items by marking their response on a mark-sense card which had been specially
designed for the Grade 8 Mathédmatics Assessment. . .
: ) RN
i - /"‘
( v . .
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112 ' The background information als& showed that over ninety-five percent

. of the Grade 8 students spent gie hour or less per day on matRematics
homework and 'that about fifte percent of these spent no time at all on
mathematics homework . Almost&qhirty percﬁpt of the students had used a

~ hand-~held calculator for homework. » ; N
. x A S f
Y . LY. SO K L
. 4.8.1 Background Information '{, f‘u g, b )
3. o » P,
v % 3 H v
., Based upon the data gé&hered from the ten background informa—

tion items, over ninety perceng of .the' Grade 8 students were within

the normal age range expected and 1300 more boys than girls took the

test. Almost one out of every four students had already attended

five, schools while less than a’ thinrd of the students had attended

only two schools, presumably one elementary school and one secondary

) school. Over two-thirds of the students were attending non-semestered

’ schools and almost nigety percent were enrolled in Math 8 at the time

//,~of the administration of the test: ’ -
The background information also showed that over ninety~five

. \ percent of the Grade 8 student$ spent ope hour or less per day on

mathematlcs homework and that about fifteen percent of these spentt

no t%me at all on mathematics homework. Almost thirty percent of

the gtudents had used’a hand~held calculator for homework. '

v

' : 4.8.24 Test Results ' ‘ *
: C e C
. ‘f?‘ In the Computation and Knowledge Domain, Grade 8 students per-
formed satisfactorily on computatiod with whole numbers, common frac-
tions, and decimal fractions. They also performed satisfactorily on_
the items for Knowledge of Notation and Terminology ahd Knowlgdgejbf
QgOmetblc Factss .

K The poorest performance by Gg@de 8 students in'Domain 1 was:
f' ¥ with Equivalept Forms t\f: Rational Numbers. While they did not have
1

- - . ) +

“.any particular difficulty changing a common fraction to an equivalent
. . common fraction, they did have difficulty changinhg a-common fraction
to an equivalent decimal’fraction and to a percent. :

The students' performance on items from the Comprehension
Domain was mixed, with both strengths and weaknesses being noted.
. The weaknesses were with items concerning basic fraction concepts,
= selecting the largest common fraction from a list, and finding the
- area of a right triangle. The .lowest performance on the entire test
was on the order ¢f operations item in the Comprehension Domain.
The strengths noted in the Comprehension Domain were with items
* concerning place value with whole numbers and the metric units of capa-
d . _ city/ Students also performed well on the item concerning the metyic

& units of length. . .
s . Grade 8 ;Exdehts also performed at a satisfactory level on the.
items of the Applications Domain.. The only weakness indicated was with

one item dealing with area. They—performed very well on a werd problem
s .involving whole number multiplication on a‘w?rd problem invblving.
wholé number division. - 0TS

-~
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4.8.3 Reporting Categories T ' ' -
Mathematics achievement is the end result of the coalesc1ng of .

a great number of student-based factors, both intrinsic and extrinsic. °

Attributes inherent in thé Student, programatic and curricular variables, .

as well as the effiect of environmental variables such as teacher differ- .

ences all contribute in varying and largely unknown degrees to a given

student's overall performance. Of the fairly large number of such vari-

ables which the conventional wisdom, current educational practice, and _ .

the endeavours of educational 'researchers have identified as being re-

lated to mathematicgjachievement, the ones seleqgted for scrutiny in the

Grade 8 Mathematics Assessment were age, sex, number of schools attended,

use of hand held calculators, and time spent on mathematics homework.
b

’

Age Differences -~ On elwven of the twelve obJectives, the perfor-
mance generally increased with a decrease 'in age. ,The performance of the
twelve years or younger group was not as good.as fhe thirteen year olds®
but it was never less than that of the fourteen year olds. The fifteen Y
years or older group's performance was an average of about eighteen per—
cent below the prOV1n§1al mean. .

"Sex Differences -- Each group perfbrmed better than the other on
six of the objectives, but’ of the six objectives on which the girls ob-
ta1ned the higher perrormance, five were in :-Domain One.

«

‘

o~

\Number of Schools Attended '-- Those Grade 8 students who had atten-
ded two schools performed better than all of the other groups on every
objective. The pattern exhibited was that the fewer schodls attended,
tHe higher the performance. The single exception to this~pattern was the
one school group which had- the second lowest performance on eight of the .,
" twelve- objectives. . \ .

. Use of Hand-Feld Calculators -- Students who used a hand held
calculator at home outperformed the students who did not use a hand-held
calculator at home on eleven of the twelve obJectlves. Students who used
a hand-held calculator tec do their homework had .higher performance than
the non-users on eight of the twelve objectives. The two groups tied o
Objective 3.1, atd the non-users' performance was higher on ‘three objedtives. f
Interest1ngly, those three objectives on which the performance was higher . '
for those students who do not use a hand-held calculator for their homework
‘'were -all computationfil objectives. For the category concerning whether or
not Grade 8 students used a hand-held calculator at school, the pattern
. was reversed and very consistent. Students who did not use a hand- held
calculator at school outperformed. the students who did on every obJective.

.

Time Spent or Homework -- The group that did spend some out—of—claés
time on mathematics assignments, but less than thirty minutes per day, /
outperformed the three other groups on every objective. -
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) 4.@,5 Data From/ihe Reading;Assessment,/’ <

In addition to the mathematics test, an assessment test in Reading &
was also given at the Grade 8 level. These'two tests contained similar,
and /An somg cases identical, background information questions. On both
& Mathemgtiog and Reading tests, students were asked their birth date,
sex, and numbér of schools attended. Using the common information, a
computefféeaféhowas able to match and complete reading and mathematics
data fort sixty-six percent of the Grade 8 students. A data file was .
.created to contajin the information and results on both tests for the
ématchedfstudents so that cemparisons between ‘their performances on the

13

two .tests could be made. - The two reporting categories wﬁich“were pre-: -
sented, fxom ;he Grade 8 Reading. Assessment concerned language and televisi%n
watching. ° S ’ ..

~

- Language -— The Grade S‘Eéta were grouped according §o whether the
,students had been born in Canada, whether they usually spoke a language
.\ Other than,English before starting Grade 1, and whether English aaS‘%he
language usually spoken in the home. The results showed the performance
of the non-Canadian, non-English group to be the best overall.

7 £ . . .- -
Television Watching -- Grade '8 students who watched. some but less _;7K/,.
than one hour of television pgg day during the week had the best perfor- .
mance followed closely by the group that watched television about one hour
per day. The pattern among all the groups was that the more television
watched, the lower the performance. The no-felevision group ranked about
.midway between the about-three-hours and about-four-hours groups. -

A

* f Q)‘/\J ®
.

ations

" 4.8.5 Recommend

Based o
mendations wer

the data presented in this chapter, the followdmg recom- .
made. - -

.
. —_— -

Recommendation 4-1: Due to the increasing importance of the decimal form

of rational numbers, all teachers of mathematics.should take special care

to lay the foundation for understanding of the expansion of the numeration
system to the decimal form of rational numbers. Understanding of the deci-
mal form of rational mmbers should then be used to improve performance

with the four basic operations using the decimal form of rational numbers.

Recommendation 4-2: In future materials produced by authors and curriculum
developers, the decimal form of rational numbers should precede the fraction
form. 'The overall curriculum should place much greater emphasis on the N
dectmal form. : . '

Récommendation 4-3: C(lassroom teachers and those involved in the training
of mathematics teachers should emphasize the importance of instruction in

geometry in the eleuentary school mathematics curriculufl, and show future

teachers the place geomeﬁry holds in both mathematics and everyday life.

] a .
’
>
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Recommendation ~d-4: Teacher of mathematics should emphagize the area of
equivalent forms of rational numbers. Students need many experiences of

. starting with a rational number in fraction form, decimgl form, or percent
form and writing it in the other two forms. Lo '

=
v Q

[ * . 4 LY . - - 4
Recommendation 4-§: Tedchers should place greater emphasia upon the topics
of geometry and measurement in their mathematics classes,

. ~ N
. Recommendation 4-6: If the 5;Har of operatsons concept i8 to remain a
part of the currieulum of the elementary grades, then teachers must place. °
4 more emphasis upon it. o .

’ &

Recommendation 4-7: Teachers of mathematics at all Z:;els,must emphasize

L problem solving. Problem solving cannot be just one unit among many; it=

' - should be given a high priority as being central to all aspects of mathe-
maties. Students must have many experiences of solving multi-step problems
- and they should be taught to verify the reasonableness of their answers to
" problems. ‘ - ' :

/ Y

Recommendation 4-8: Reseachers should investigate the precise nature of
the relationship between language backgro?nd and achievement in mathematics.
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dm;test itself.

s . . i ~o.

; 119>

The resultk\obtained on ‘the Grade 12 Mathematics Assessment test are
ptesented ang discussed in thts chapter for each objectlve and for each
item tested. Some Of the acfual items from the asséssment instrument are
included as illusd&ative exgmples in order to clarify points made in the =~
discussion. ’ Space limitatidgs have made it impossible to include every
item in the present, report. companion volume in®this series, Report
Number 3: - Technical Report, contains summaryninformation about evéTy item.
on each of the three tests. Copies of the Technical Report may be obtained
.upon request ‘from the Learning Assessment Branch, Ministry of Education.

\ , v

54 Descriptionqof the Test ‘ ' Y,
. . *,

The® Grade 12 test consisted of seventy—two iter% designed to assess
students' mastery of eleven objectives grouped into the three domains of
Computation and Knowledge, Comprehension, and Applicatlons. In addition -
to the matics items, the t contained fifteen background information A
items which students were asked to coqplete before taking the ‘test.

Students responded to all”items on the test by shading in the appropri—
ate area on mark-sense cards which were spec1fically designed for this west.
All items onethe test were of the multiplé-choice variety. For eacb item,
five foils were g1ven. of these, four were possible answers  to the item
and the fifth was "I don't know

One and ,one- half hours were allotted for the test: thirty minutes for
instructions, distribution ard collection of the test booklets, and comple-
tion of the background information items; s1xty minutes fo; completion of

. LN

5.2 Description bf'the Population . x ’ - :

# . . s B p
The Grade 12 test was desiﬁne:{z//;e-written by.all students enrolled
in Grade 12, regardless of their mathematics backgrounds. According \to
statistics released by the Ministry of Education the enrolment in Grade 12,
as of February 28, 1977, was 32 532. Of this number, 23 136 (or 71.1% of
the -total) wrote the test. 4 : :

5. 2 1 Non-Response and Frlvolous Response Data

v

For 1975-76, the most recent year for which such figures-are
available, the absentee1sm raté for senior secondary schools in the
province was calculated to be approximately 10%. In spite of the fact
that many observers believe this figure to be a conservative estimate
of the true rate of absenteeism, the fact remains that a sizable propor-
tion of Grade 12 students was not present for the test and that the
proportion of non- responde%fi-exceeds the normal absenteeism rate.

The National Assessment of Educational Progress (NAEP) bro
- in the United States has encountered similar difficulties of non-
participation. In their first analyses, they assumed that the non- -~
response group was similar in compogition to.the whale population and
that those individuals' failure to, participate would not affect the
overall item results in any way. Subsequent studies have shown that

¢

o , e |
’y ' - ‘116 Lo .




\

* great enoughﬁto affect decislon-making. %Qr example, a success rate , -

one counterpart in reading or else there was more than one mathematics .
*test which had the same answers to the four items upon which the d -
matching was based. 7o Nt ’ - s

response group to complete the Mathematics Assessment instrument 7 -

‘make, a mockery of the test and either select answers at randot, guess,

the non- response group is not exactly similar in composition,to the

response group and that failure to take“the n6n ~response group into ' .
ount in interpreting the assessment data could result in artifici- .

ally high success rates being reported Qn ‘items and objectives. NAEP DT

has stated that the extent of this inflation is almost certainly not

of 67% aclieved by those responding .to the test, might represent a,true -
success rate gf .64% for the entire population, ,*_f AR . ’

B ~ P

, The‘non-response problem was also studied for its impact upon the

B.C. Mathematics and Readidg Assessments. . As part of the background ¢
information questionnaire on both instruments, students were asked tqQr

supply their date of birth, 'sex, n r of schools attended, aﬁd’school

code numBer. On this basis, 63% oﬁ§¥:e completed mathematics tests at ° N
the Grade 12 level wete uniquely matched with completed reading tests.

The remaining mathematics tests had either no counterpart or moré than

- £
+ . ¢ R

The results obtained on the mathematics test by those students who
had completed both the reading and the .mathematics tests were compared’to\
results obtained by thase who completed only the mathematics Mest. This
examination showed that the latter group lowered the success<rate by an "
average of less than one percent on an item. If we, assuge that the group - N
who. did not write the mathematics test is similar\ko the group who wrote * \
only the ‘mathematics test, then this information tells us that the assess=-
ment results have not been unduly affected by the failure of th& non- R

’ e

Another matter which was a cause of some*concerh at this level was
that of students responding frivolously on the test. It was felt by
some that since individual students were not to be identified and’since
individual student scores were not to be reported, some students would o

or in some other way respond frivolously.to the items on the test. K Two

measures were undertaken in an effort to gauge~ﬂhe extent of such be—

haviour on the part of students,taking the test:
¥ N

- ’,

Firstly, each completed mark-sense card was hand checked for complete-
ness- and for 0bvious patterns of frivolous response, such as the constant
use of a le response category or the repetition of a series of > -
responses: ABC ABC ABC...... ‘ThiYty-two such instances (0. 1Z of the .
otal) were found. Secondly, a computer analysis was undertaken to ’
ntify those students who had, in all likelihood, respOnded by guess-
ing by selecting answers at random. Since eacl item had five foils,
oSe students who had fewer than 20% of the i;ems cotrect may have
responded frivolously In all, 208 such cases were found. /v

b4

In summary, the best data available at: this time lead to the conclu~
sion that, despite the fact that a sizable proportion of the Grade 12
population failed to take the Mathematics Assessment test, the overall
results obtained are an.accurate representation df__he*total papulation.
MereoVer, analygis of {ndividual students' response pattemns Has failed
“to turn up.any evidence of widespread lack of due care and attention in
qompletinglthe test. ) -

* N \?‘ J‘:xﬂ 1 1 7 . ’ ~ -
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5. 2 2 ‘Distribution by Sex - . ‘.

- [ L

There were approximately 800 more girls than boy§ who‘tooéathe

Mathematics Adyessment test. The percents %gpresented iQJTable 5-1
'\ correspond fairly w1 with tBe data on seéxfdistribution collected

* by the Ministry oﬁ Educatiom which shows the Grade 12 _population to"
L be 49% male and’ 51% .female. )
v # . ~ Y . |‘ t‘[ EY b
R Table 5-1 ~ - t e :
B o Gradd’12:¢°Sex of* Respontdents - w** . ¢
& ) . ) H o ¢
Sex Frequency‘ » / Percent
¥ - . '
I3 ' AN
“Male ‘. Y1109 -~ 47.8>
Female < 11831 ‘ N B
No Response ” . 202 . /)50.8
Multiple Response 34 : 0.1
< - ‘ N e TN . C,

2 L

. \\\_ Further analySis of this vatlable was csnducted taking»{n5> account the
\ hlghest level of mathematics completegd’or being completed by the respon-
dent. The data.shown in Table 5-2 jg/llustrate the facdt that femalgs are
i under-represented in senior mathematics glasses. Although theyrgggstir
) tute 51%,0f the Grade 12 .population a whole, they account” for-only
43% "of the enrolment in Math 12. On Rhe other hand they form close t2 ‘
65% of the group which -takes no mathématics beyond Math 10 the last -
compulsory mathematics course. Less than one third of the female
students have taken #ath 12, ‘while almost half the malesfhave done so.

¢

Table 5-2 - - ' e
Grade 12: Percent Distr%bution of Mathematics Background by Sex

- ] -3 . g ¥
. Last Mathematics Course Taken ot Belng Taken:
. Math 12 Math 11 ’ Math 10
. Male S 56.7 45.1 . 34;5
Female * RV 53.9° . 64.2
No Response 0.5 . 0.7 0.9
Multiple Response 0.1 0.1% . - 0.2

- -

Recommeﬁdbtion‘%— s The Ministry of Educatzan should institute a program of
research designed to ascertain why such a high proportion of female st nts
do not continue to study mathematics beyond the last compulsory cour e

\

)

\Egcommendhtzon 5~2: On the basis of the evidence obtained as a result of the
implementation of Recommendation 5-1, the Ministry of Educatzon, i@ coopera~-
tion with local school districts and teachers' groupg, should inetidute pro-,
fessignal davelopment programs to sensitize teachers and counsellors-to this -
tendensy ‘and with ways of dealing with it. . - \\ .

' b - -’ \

. , \\\ ‘ % , : T :, \.
- . i *Y \\\
‘ ~ 0
L ].].L: . \ .\\fﬂ
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. 5.2.3 Age of Respondents ~» -
RN ' : The‘assessmént instrument wak administered during the month of

" March 1977 As is shown in Table 5- 3, there was 'a fairly broad range
of ages represented among tb/;e responding )

» . . ‘e
' Thble '5-3 &
. . ' . Grade 12: Age of Respondents
. . _ \
./ _ __ _ : .
- N
. Age Frequency . . Percent Y
PR
’ ' . » .
. 21 or older . 57 0.2°
20 . 2771 1.1
19 1 055 4.5, ',
18 ) 7 127 30.8 .
17. - 13 993 _60.4 .
) 16 . 419 1.8
15 ) 36 . 0.1 /
* 14 or younger ’ 22 0.0 e - \
~ No Responge, 150 0.6
- = - * §" /
' \Students were asked to provide the day, month and year of {helr birth
» ‘on the responge card., Those at either extreme, but particularly those
) reported as being les§ than fifteen years old, may have marked the “”‘
wrong year since it seems unusual that 22 fourteen year olds would be
o completing Grade 12. s ) .
¥5.2.4 Number of Schools Attended - .
N
y . As with Grades 4 and %, the data on number of schools attended by
students in Grade 12 reflect a high degree of mobility among the general
population. . : .
[N R .. i Table 5-4 &'
* Grade 12: Number of Schools Attended
Number / Frequency Percent
A o = 14 +
1 335 . .0 . 1.4
'i2 2 602 . 11.2
3 g . 6 304 - 27.2 ) S
. 4 ; W — 529 22.6 .
- 5 ‘ 3 339 14.6 ) .
6 2 020 7 8.7 S
7 1 218 5.2 ’ _
8-9 7~ 939 : R 40 :
10 or more “ 917 3.9 . -
: No Response 101 .t 0.4 .
Multiple Responsa 70, 0.3 ~
4 ¢ . _ ‘J +
Q ’ L ."' P . 19




course you

. By the time students reach thig level, they wpuld nermally have ° 4
attended a minimum of two schooéﬁ: an elementary school and a
secondary schqol. The results summarized in Table 5~4 indicate that
only about +12% of these stu nts had attended two or fewer schools
since, starting Grade 1. ey also show that 15% of the students have
attended at least seven schools and that approximately 47% have attended
ten or more schools. Such studeq£§ have changed schools almost every

year. k R . : :
R ¢ - (-— /‘ - ’ . ~

5.2.5 Semestered versus Non-Semestered Courses N

a 3 .
Almost 607% of the students responded affirmatively to the question, N
"Is the mathematics course you are now ‘taking (or was the mathematics ’
have most recently taken) a semestered course?" "This is
almost the\;everse<of the’ situation at Grade.8 level, where 68% reported

- that their mathematics course was non~semestered.
| Table '5-5 » s “
Grade 12: Percént of Semestered vs, Non-Semestered Courses I ‘
‘ d . ‘h i s .
TOTAL Math 12 Mathr 11 Math 10
0~ . * : 2
Semestered k_ 59.1 61.7 60.9 4811/;//
+ Non-Semestered 39.0 37.1 ° _ 37.3 . -49.4
No Response .. 1.4 0.6 $1.4 2.0
Multiple Response 0.3 0.4 . 203 - 0.3

a

‘the time, if any. W fairly accurate picture o

-4

As the data in Tabple 5-5 indicate, about 627% of the Math 12 stud-
ents are taking or have taken the eourse in one semester rather than ‘e
over the entire school year. On the other hand, only 487% of the stud-
ents whose last mathematics course was Math 10 took a semestered course -
at that level. ¢

5.2.6 Highest Level of Mathematics Completed

. . - -

’

Since the Mathematlcs Assessment test was written in the spring and
not at the end of the term, Grade 12 students were asked both what was
the last mathematics_course which they had su essfully *completed as
well as the name of the mathematics course Wh§§> they were taking at o
the mathematics back-~’

ground with which these people ‘atre leaving the public schools may be
obtained by’ combining the data obtained from %BESQ‘EZS questions.

The data show that just over 80% of the students take at least one
mathematics course beyond the Grade 10, level, which is the last year in
which the study of mathematics is compulsory Unfortunately, it is not

possible to tell from this information what factor or factors may be

at work-to influence students to continue their studies of mathematics.
Among the possible factors are the admission requirements' to university
but, as will be seen: later (section 5.2.10), only slightly more than
30% bf the studeats have decided to continue their education at the

post-secondary level in academic programs. ) 3
»

. | 1o ) ~
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The rate of students'

—_—

¢
involvement in part-time employment appears

Of the students

. to be independent of their mathematics backgrounds.

enrolled in Math 12,

53.2%7 indicated they had part-time jobs. Fof

~

those whose last course was Math 11 ijio the figures were 54.8% and

51.1% respectively

5.2.8 Use of Hand—Held Calculators N

. . : ) 5
Students were asked to respond to three questions concerning the

extent and nature of their use of hand-held calculators.
tained from their responses are summarized in Table 5-8.

-

For each categ::}
t

The ‘data ob-

.

that they had at so

ime employed a calculator.

However, when these

data were examined in the

ight of mathematies background, some inter-

esting comparisons became /apparent.

In the Math 12 group, almost 75%

t P ¥ . _
M T \' / » > N »
3 N ' - V ~
) . N - >
. ¢ - .
124 : ' Taple 5-6 o
o Grade 12: Higﬁlét ‘Level of Mathematiés Attained - ’
[y "
7 - . .
o - —
\ * “',‘ ;
Course + Percent -
- - . r /.
Math 10 15.1 ’
] Math 11 45.8 - ‘
Math 12 . 37.1 - \
2! " ) : B
i \_’ . » )i::“ ) - . .
5.2.7 Part-Time Employment e A
/ “ ) 4
- The data collected regarding the question of part-time employment
‘ show that over 50% of Grade 12 students are involved in suck activities.
Thé majority of such students work at their part-time jobs both during
the week and on weekends. Students whe—had no such employment did not
. respond to this item. @ ~ ~
~ } . Table 5-7 ¥ L
' ' Grade 12: Part-Time ﬁggloyment
_ o ~ * 3 - T
No. of Hours/Week . Frequency Percent
s 1-5 "1 136 4.9
5-10 3 518 f 15.2
‘ 10-20 5.232 ' -, 22.6
. More than 20 2 444 10.5 :
No Response 10 784 . 46.6 |
" Multiple Response 22 N 0.0 °

of use, about one-half of the students indicated

said they have used a.caltulator in school, whereas only 29% of the
. Math 10 group had done so. Similarly, almost 80% of the Math 12 group
had used a calculator for homework, but-only 34% of the Math 10 group

. had dene so.
N Q . . ?\\ \ . q ¢ ) B
o 2y - A
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Table 5-8 .
Grqde'l‘Z: Use of Hand-Held Calculatgrs‘ (P?rlcents)
« . = /? ¥ § 0 }“
N lDo You Use.a Hand-Held C&lculator: 4
7 . ] & At Home? . " Fox Homework? in_ School?
r . e . ’ t
. Yes . 5006 ¢ 3 5.0 51.2 -
No - 48,0 42.7 . 474
No Response 0.8 .o ‘ 1.1+~ : ‘1.1,
Multiple Response ‘ 0.4 3“54 ‘ ; 0.3~ 0.1 "
» 2 S T o = - =~ a
§ ° The possible applications and educational impact of the use of

hand-held calcugors in school are areas that require intensive re- °’

_,searchfand deve opment initiatives. Teachers and curriculum develop€rs

« ‘requiretassistance in identifying areas of the curriculum suited té *~
calculator applications and in developing appropriate curricular
mategdals. ) e v

5
. — 7

»

Recommendation 5-3: Curriculum Development Branch should consider the
impget of the ude of hand-held calculators in mathematics classrooms at

- various levels: primary, intermediate, junior secondary, and senior

. secondary. They should provide ghidance and directiows—to teachers of 3
mathematics regarding the most appropriate uses of such calculators in

8  their teachirjg. , S0 7~ /

5.2.9 Parents' or Guardians' Académic Béckgrtémds '
E

\' |

Gr-ade 12 students\were asked to report on the highest level of i

= “schooling attdined by their parents or guardians. . The information-
i concerning this item is s;nmmarized in Table 5-9. .
: Yable 5-9 s
. * Grade 12: -Highest Level gf Education M)G;?i ' )
- e by Parents or Guaxdians "
- _y é' N >
~ 2 ™S 2 o ) , N . ¢ ’
. Mother or Guardian Father or Guardian .
. T ' B Frequency Percent Frequency Percent
- <
o ) g ' * TANE T 'y
" Elementary 1 847 8.1 2639 11.4
Junior Secondary 4 358 19.7 "4 377 18.9.
Senior Secondary - ’ 7 342 1.7 4.495 o 19.4
> Trade School . 1.767 7.6 2 258 X\ 9.7
v Technical or Some University ~2 256 9.7 2 215 . 9.5
'\ Bachelor's Degrde 906 - 3.9 T 1247 5.3
S Graduate Degree: \ 654 2.8 ° 1278 5.5
‘ 4 * 1 Don't Know 3 436 14.8 4 176 18.0
No Response 330 1.4 358 1.5 s
) Multiple Response //-/ -0 0.0 93 g 0:4

v
I +

. - .
~
e
o - .
1 .
A . - .'
- .o . ' f N ‘
* v . ¢
.
92 .
. - . A
Q . 7 - . . N
A
. A
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5.2.10 Future Plans ) Yo

The data regarding students' plans for the immediate future are
presented in Table 5-19 in percentage terms. Results are reported
for the population as a whole as well as for three subgroups deter-
mined by the students mathematics backgrounds. '"Math 12" refers to
students who have taken or are taking Mathematics 12, "Math 11" and
"Math 10" refer to’the corresponding groups of Grade 12 students
for whom some form of Mathematigs 11 or of Mathematics 10 was the
highest level sgc%essfully completed. )

X £
Table 5-10

Grade 12: Students' Future Plans (Percents)

<

[,

’ “Total Math 12 Math 11 Math 10
Go to work 19.2 7.2 23.8 34,2
Business school 1.9 0.8 . 2.5 2.9
Vocational, Art or Trade i

Training 9.1 4.1 12.0 12.4
Technical Institute- . 6.3 9.8 - 4.8 2.8
Community College: - . 7 .

Pre-University 10.1° 14.5 9.0 3.8
Community College: -~ N \

Career Programme - 7.9 5.3 9.5 9.6
University t 21.1 40.5 .+ 11.8 3.2
Other Co 9.1 5.2 10.4 13.7
Undecided . 13.4 11.4 T 1405 15.0
No Response fﬁ 0.9 0.4 0.8 1.1
Multiple Response 0.4 . 0.3 0.4 0.8

A B
[
¢ d

Several trends are clearly discernible from the data. A,large
proportion of the Math 12 group, 55% to be exact, expect to enroll
either in pre-university programs at community colleges or in univer-
sity. On the other hand, only 7% of the Math 10 group had similar
plans. Only 7% of the Math ‘12 group plan to enter the labour market
upon completion of secondary school, whereas almost 35% of the Math
10 group plan to do so. In all three subgroups, between ten and
fifteen percent have yet to decide upon their future plans.

5.3 Test Results: Knowledge and Computational Domain

The seventy-two mathematics content items vere divided among eleven
objectives, with the objectives being grouped into three domains: In
this section the results for the Computatation and Knowledge domain are
reported for each- objective and for each item. The following information
is provided for each objective:.
1) the item numbers pertaining to that' objective; /
2) the percent of.students who obtained the correct -answer ;- a
3) the judgment of the Interpretation Panel concerning the acceptability

of the result. . ’

. '.‘ 123
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5.3.1 Computation with Fractions ,
1

/

T -

\ ’ The test contained four items involving computation with rational -
numbers expressed in fraction form, one item for each of the Four basic
operations of addition, subtraction, multiplication, and division The
results are summarized in Table 5- 11
. ’ Table 5-11
Grade 12 Results (N = 23 136) -
Objective: Computation with Fractilons (mean 83. 3/)

.

.

Item No. Operation Percent Correct Panel Judgmean
2 . Addition ’ 86 \ ‘ Satisfactory -
6 Subtraction -l 86 Very Satisfactory
11 Division = 74 .Satisfactory
29 Multiplication 87 Very Satisfactory

The Interpretation Panel found these results to be quite satisfac-
tory. They considered the items to “be relatively easy and recommended

the inclusion of items involving mixed numbers on future assessment tests
at this level.

It is true that the items used were easy, although they did involve
- most of the major .concepts and skills required to perform the operations.

. 1 1 2 1 2.5 3.5
The gxercises used wef?. > + 3, 5 3, 377, qnd 4 X 7. Had the items
"been more difficult, e.g., 4% - ZI%’ it would not be as clear whether the

students' incofrect responses w@re due to the difficulty of the item or to
the students' inability to use the appropriate algbrithm.:aThese results
indicate éﬁ%t, as a group, Grade\1l2 students are able to perform the
basic operations‘on fractions.

~
A

The fact that students' performance’ in division of fractions is some
12%.lower than tiir performance on the other three operations, is not
surprising. The algokithm frequently taught for this operation ("invert
and multiply") is difficult to make meaningful, the operation is rarely
used, and students get relatively little practice in using the operation.

s

5.3.2 Computation with Decimals ' 2y

-

The teaching of both decimal concepts and computation with decimals
has traditionally been delayed until the analagous topics with fractions
have been considered. “All too often this has meant that there has not
been sufficient time available to do an adequate treatment of decimals'
because the fraction work has consumed so much time. Such a situation
is doubly unfortunate now, since with Canada having adopted the metric
system of measurement, there will be an increasing use of decimal nota-
tion and computation accompanied by a decreasing need for fractionms.

4




128

| % ~1

There were five items dealing with computation with decimals on
the Grade 12 test. The'reqplts obtained are summarized in Table 5-12.

¢ \l‘ab le 5-12 ’ ‘ "

Grade 12 Results (N = 23 136) ‘
Objective: Computation with Decimals (mean = 80.2%)

o

4

’

Item No. Operation " Percent Correct Panel Judgmént

1 . Subtraction ( g7 Satisféctory

5 Multiplication 78 Marginally Satisfactory-
15 Addition - 84 Satisfactory .
17 Sybtraction 86 . Satisfactdbry -
28 Diwision 66 Marginally Satisfactory o

5. Multiply: .15x.45.= . 28. Divide: .12 ) .03 ’

*

)

The Interpretation Panel felt that these results were weaker than
the results for computation with fractions. . In particular, they recom-
mended that increased attention be paid to multiglisggion’and divisdion
of decimals as well as to place value concepts. - | .

The two items, 5 and 28, which resulted in margiﬁélix satisfactory
performances by the students, are shown in’'Figure 5-1.
- ‘).\ s

L

Percent o ' - Fercent AN
A) 6.75 11 A) 3 -5 g
B)  0.0675 7g * . B) 0008 13.
C) 0.675 .. 8 . © a3 66
D) 67.5 N D) 0.03 13

- ¢

E) lgon’t know 1 E) ldon’twklnow 2
No Response I \ ‘ No Response 1

Figure 5-1: Grade 12 - ,Items 5 and 28
the correct response is underlined ,<i” ,

For each item above, the game non-zero digits are used in each
distractor so that the questions involve proper placing of the decimal
point in the answer mgre than they do ability to use the multiplication
or the division algor{thms. In light of this fact, the students' per-
formance on these two items would ‘certainly appear to be less than .
satisfactory. : - :
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5.3.3 Knowledge of Notation and Terminology ’ 4
Table 5-13 - , ~ .
Grade 12 Results (N = 23 136) ‘.
Ojective: Knowledge of Notation and Terminology (mean = 75.7%),
a Item No. -~ Topic Percent Cdrrect Panel Judgﬁgst
3 Square Root 87 - . Very Satisfacfbéx
-7 Factor : 86 ‘Strength -
9 Powers of 10 §§ 75 . Satisfactory
10 Scientifie Notation 67 Satisfactory, i
20 Centimetres S 69 " Marginally Satisfactory
.30 Exponents 87 . Very Satisfactory .
. 34 G.C.F. . 78 Very Satisfactory ‘
39 Obtuse Angle f 62 . Marginally Satisfactaqry
40" -~ Diameter - f Satisfactory
42 _ Solids . 9 Very Satisfactory
44 " Reciprocal . 90 Strength
‘ 45 Primes 65 Saﬁ?sfactory
51 . Coordinates 72 Satisfactory
62 Roots . . ( 60 Satisfactory
) “*‘ = /‘_.I
. £ - i
The Interpretation Panel felt that there was a general weakness
in the area of geometry, and that geometry should receive greater empha~
sis in the future. They felt that, particularly for’académic studénts,
the geometry should be deductive and not merely intuitive. Items 7 and y
44 were particularly well done. . § :
For Item 9, students were asked to simplify lQﬁ and "almost 20% ’ #

¢hose 160 000 rather than 10 000 as their apswer. On the otherwhand
on Item 30 which-asked students to simply 4~ performance was consider- :
ably better. It would appear th%t students may have bken taught a rule
for evaluating powers of-ten (10 is 1 followed by n zdroes), buf have
not remembered the rule correctly. This same item appeared on the
Grade 8 test, where 12% chose 100 000 as the answer.. .
The results on Item 20, which is shown below, are surprisingly
low, given the level of difficulty of the question. i

RS ‘ . T
‘?‘* ' 20. 5 metres is the same langth h;:: - )
e A)‘ 50 centlmetres. b%i%
E B) 500 centimetres. | . 63
i C) 50 millimetres. " 4
) « D) 500 millimetres. ‘o ’ ‘
0B tkontknow I 13
0 Response _ 1

y - . , K } ~l23(; )
©_y- Figurg 5-2: Grade 12 - Item 20 " .

{

T
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Inability to obtain the correct answer.to“Itefy 20 would seem tho
indicate an almost total lack of familiarity with the basic relation-
ships among the metric units of length; in this case, the students
seem unable to pake use of the fact that one metre is the same length
as 100 centimetres. This low performance is particularly serious at
the Grade 12 level since many of these students aré in the final year
of formal education. In the metric world in which ¢hey will be’ adults,
familiarity with the metric wunits of length will be an importdnt assest.

1

. 5.3:4 Knowledge of Other Alg*rithma"J‘

"In 'addition to’ the four basic operations on whole numbers, frac-
tions, and decimals, students are taught algorithms for performing a
wide.xa??ety of mathematical operations. Some of these opeg&iigns are
reducing Practions to lowest terms, simplifying improper fra ns,

’ ﬂﬂihg decimals to percents to fractions and vice versa, operations
wit

tegqgs and simplifying expressions containing exponents.

Seven items on the Grade 12 test were used to sample students'’ .
abilities to employ such algorithms. The results obtained are shown
in Table 5-14. ) ‘ /

< "Table 5-14
Grade 12 Results (N = 23 136)

Knowledge of Other Algorithms (mean

o~

72.7%) -

- ~

Objective:

~

Topic -Percent Correct

Panel Judgment ~

€

Item No.

“4
8
13.
16
31
35
46

Integers
Integers

¥ Percent /
Exponents
Decimal
Decimal |
Lowest Terms

T,

j/l\ 81

66

79
59,

Tt67

65

92

Very Satisfactory s
Satisfactory

»Satisfactory

Satisfactory

Marginally Satisfactory
Marginally Satisfactory

" Strength

)

Items 13 and 35,

which are’ shown below in Figures 5-3 and 5+4,
concern writing a fraction as a percent and a percent as a decimal

As the® Interpretation,Panel commented, skills tested here are basic
The performance in this area

13.! Written as a percent,

A)\
B)

C)

5%

20%
/

0.5%

»

Nl=a

Percent
7
12 ’
79

.+ D)
E)

Figure 5-3:
N A

50%

1
N

I don't know 1¥~
No response

1

Grade 12 - Item 13°

knowledge of importance to everyone.
needs improvement.

127"
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]
.

A) 02

35. Written as a decimal, :

1t

[N

20% =
Percent .

2 65

B)’
C).
D)

0.02
2.0
20.0

E)

Figure .5-4:

1 don't know

-

10-
4
18 -

Grade 12 - Item 35
L 4




Item 3l af;v rated as ,margi ally satisfactory,'required.stud— 13

ents te bxpress 1/8 as a decimal. @Almost 20% of the students selected
0.8 as their response, simply placing the denominator of the fraction
after the decimal,point. The performance on Items 8 and 16 were
rated satisfactory despite the ‘relatively low percent correct on each
because the content of these items wa® judged to be less essential to
all/students. Item 8 asked students to find the difference of two
integers (-5) - (-9), while in Item 16 students were asked to apply
laws of exponents in order to simplify 3% x 32, It will come as no

““:surprise to teachers of mathematics that' 247% chose 97 as their res-
pohse to the latter item. .

) - - }

5.4 Test Results: Comptehension Domain ' '

‘ - T Y T }-"u , .

. ‘Fdur objectives maée up the Comprehension Domain. These'objectives

dealt with the comprehension of number concepts, of measurement concepts,

of geometric concepts, and of algebraic concepts. Comprehension, as a

cognitive behaviour, is higher than Computation 'and Knowledee.

Comprehension, as it is used here, includes knowledge of ‘concepts, princi-

ples, rules, and generalizations as well as the ability to transform problem

elements from one mode to another and the ability to read ang interpret

problems.

[l
A3

e ) s B
)

* . 5.4.1 Comprehension “of Number Concepts

s b -

By the ‘end of Grade 12,,a;l\students have been exposed to the field
of rational numbers. They have studied the“Various forms in which )
rational numbers are written as well as methods of performing operations
on such,numbers. The test -items utilized for this objective were de~
signed to assess students' grasp of a selected number of 1mportant con- :
cepts., principles,~and generalizations concerning rational numbers. The

results obtained are summarized in Table 5-15. .

. &

Table 5-15 .

sObjective:

Crade 12 Results (N =

Comprehension of Number Concepts (mean

23 136)

.67.7%)

] £ A -

+

Item No.

Conten

§

t

Percent 7girecf

Pane& Judément

12
14
18
32
47

Division
Order
Fraction

Square Root )

Order .

62

’\j@
.1

73

with O

-

59

Satisfactory

Very Satisfactory
Weakness .
Satisfactory
Marginally, Satisfactory

-

50 75 Satisfactory

~

Rounding
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5.4,2 Compreheﬁéion of Measuremept Concepts . '

/r_ *

. L4 ~ -
The Grade 12 assessment instrument included five jtems dealing
with comprehensiopn of measurement concepts. Of these, one item, Item
43, dealt‘with mea8urement of angles -and the remainder dealt wjth the
metric system of méasurement. The data concerning this objective are
-presented "in Table -5-16. Y N
T Table 5-.1¢ .

~ Grade 12 Results (N = 23 136) '
Objective: Understanding of Measurement Concepts (mean = 78.8%)

Item No. Content Percent Correct Panel Judgment’
19 ‘ Temperature 37 ) Very Satisfactory
21 ' Capacity - o 90 -~ Very Satisfactory
22, Mass ’ 54 Weakness
23 Length . 8} Very Satisfactory
43 Angle Measure . 81 Satisfactory ~<,\

‘ 1

On all five‘ftems, the students were asked to select the most
reasonable measure from among four possibilities for a given situa- g

tion. The Interpretation Panel expressed the opinion that the result
. - »
obtained were satisfactory or better except for the performance on It4m
de

L 22. They felt that this low performance was understandable for

: 12 styddents at this time.

If one includes Iteny26/;h1ch was &gscusaed earlier along with
Ttems 19, 21, 22, and 23, then a general indication of students' famil-
“iarity with the metric system can be obtained. The average for all

p five items is 75.3% with one resulf> (Item.22) being rated as a wégk ess.
Item 20 was marginally satisfactory, and the remaining three itegs were
ery satisfactory. \ \ e

Overall the Students seemed to be familiar with some of the basic
metric concept although the relationship between metres and centime
a? well as the use of therkilogramas the unit of mass are somewhat—weak.
It is important that steps be taken to ensure that all students become
famil{ar with the metric system of measurement before they leave schodl.

Recommendation 6-4: " Schools and school districts should implement, programs

to familiarize all of their studentWt espectally those at'the senior

" secondary level, }nth the basic concepts andprinciples of the metmc system

of measurement.™ L d

5.4.3 Comprehension of Ceometric Condepts

Table 5-17 contains a summary of the information concerning the
" four items used to dssess students' understanding of geometric concepts.

.
2
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. ,Table 5-17 . |
" Grade f; Results (N = 23 136) & ‘
Objective: Comprehension of Geohbetric Concepts (mean = 57%) ‘
- ’ Jtem No. Content : Percent Correct ° "Panel Judgment
38 fquilateral Triangles 75 Very Satisfactory ) \
41 Congruence - 17 v -
) ’ 52 Area o 3 - Marginally Satisfacgq;y -
. 54 Volume \ 81 Very Satisfactory :

3 - Coe ‘

‘The Interpretation Panel feld that the overall performance on
these items was satisfactory or better. They attributed the students' !
poor performance on Item 41 to the nature of the item itself, and
felt that the result did not traly reflect—students' understanding of
congruent tyiangles. For that reason, no Panel Judgment has been ’ )
listed for Item 41.

y v

~ The results of Item 52 deserve @ome'attention. On this item, as
is gshown in Figure 5-5, over ong;ﬂggrter of the students determined
ot the area of the triangle,by simply finding .the product of the base

and the altitude. Another ten percent said they did not know how to

fin} the area. . . .

‘ ) . ) Percént!
52. Find the area of this right triangle: : A) 42 ' 55 C
. . B2 5
6[:\\\\\\\\\\\ C) 84 . 2
- . B :
( = ‘ D) 21~ 3 1
e E) i don't know 10 T

*

No Response 1%

’ ™ Figure 5-5: Grade 12 - Item 52 B ,

The formula for finding the area of a triangle is one of the most

& basic area formulas, and is one which is taught to all students at
4 several grade levels. The fact that almost half the Grade 12 students
/" could not do this item correcfly must be interpreted ag a less than

satisfactory performance and, per?aps, as a weakhess.

.\
The Panel's comments to the effect that IE;m 41 is a poor item “and
does not relate to the objective should be accepted with a degree of

caution. The item, shown in-Figure 5—6,-}equires students to select
two triangles that ARE congruent, not triangles that appear tg.be con-
, suent. ’ - : :

- . I's

. : ,ly IS ' i ~_“'-J. ’ 7
“ Y ) " ’ .
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41, Which two triangles are congruent? E ‘
Percent . NN |

A) Iand W 17
B) WandIl 3.
C) TandIl 65
D) HandI 4

,
E) |don't kpow 10 °

Figure 5-6: Grade 12 - Item 41
- t
Sixty-five percent of the students chose the triangles which are
equiangular and therefore similar, I and III, but not necessarily con-
gruent. Such students may have looked for triangles which appeared to
Afe congruent rather than using their knowledge of, congruence conditions
to answer- the question.. On the other hand, if Students did reason in
that way, then why did they not choose I and IV, ‘which was the first
distractor and where the triangles certainly appear to be congruent-since
indeed they are? Although it iy impossible to be certain,' a reasonable’

explanation of the studen
roneously concluded that
congruent. In this light
indicate a weakness.

ts' selection of distractor C is that they er-*
if two triangles are equiangplar, then they are -
» the performance on Item 41 may be seen to

¢

.

5.4.4 ComprehénsiogNof Algebraic Concepts

¢

Few of whatz most people would consider as algebraic concepts are
among the essential skills and concepts of mathematics that one needs
to lead a full and happy life. However; all of tbe items listed in
Table 5-18 measure mastery of ‘fundamental principles, rules, and the
‘ability to apply formulas to which students’ are exposed before the
end of Grade 10. Thus, through it .may be true that all of thefe concepts

are not essential in everyday life; it is true that some of them are
essential in'mathematiecs. ‘

Table 5-18 , . .
Grade 12 Results (N = 23 136) :
Objective: Comprehension Of Algebraic Concepts (mean = 63.9%)
. 1 ~ ‘( .
Item No. Content Percent Correct Pgnel*Judgment

r

48 (/ ’ Order of,Operations 67 Satisfactory-

55 Slope 43 Margipally atisfagtory

56 Evaluate Expressions 83 Very .Satisfactory

eI '5 Linear Equation ’ 82 Very Satisfactory .

61 Factoring . 61 Satisfactory

63 Simultaneous Equations . 63 * Very Satisfactory

64 Simplify Expressions A ©  Marginally Satisfactory

67 Write an equation 70 Very Satisfactory

i 68 Apply Formula ’ 62

o

Marginally-Satisfactory
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{ In the opinion of thé"InEé retation Panel, the results for this~
objective were very satisfactory, The areas which were judged weakest,
finding the slope of a line and removing parentheseés to-simplify a
lineaw expression, they felt to be\only marginally useful .to non-
academic students. They suggested that the low result on Item 68 (Fig—

. ure 5-7) might indicate a need to deal more adequately with the topic

i(ﬂu of interest, and perhaps especially for academic students.

L3 . —1 .,\ £
N .
/ The formala to calculate simple interest is i = Prt where [ Is the
’ interest, P is the principal, r is the rate, and t is the time in ygars.
- =y
) ‘Percent’
68." Find the interest on a principal of : A) $ 140 " 62
< $1000 invested for two years at an ' 5
annualrateof 7%. - ! B) $1400 ) 12
C) $ 70 12,
D) § 14 -6
: , _B) ldon'tknow 7
. ‘ ' ) lio Response 2-
w .

Figure 5-7: Grade 12 - Item 68.

For Item 68, students were glven the 81mple interest formula and
asked to calculate an amount of interest due. The behaviours involved
are not unlike those involved in finding the area of a trlangle, (Item .
52) except that in this case the formula is Zj;y&ded

o
v

— Almost 40% of the students were(unable do this exercise gﬁd 12%°
gave the completely unreasonable resg\nse of $1400 as_being the gpteqest
due on a principle of $1000 after two' years ,at a rate of 7%. The fact
that so many students cannot calculate 81mp1e interest, given the for—
mula, should be a cause of some concern to mathematics educitors. In
point of fact, an examinati of afl of the itefis on the test which deal
with percent and applicatldgg of percett leaves one with the 1mpression
that this is a general area of less than satisfidctory perfofmance.

™~
Recommendation 5-5: Lurriculum Development Branch should examine the
situation with regard to the teaching of percent and its appZ feations,
- and give specific suggestaons to teachers regarding approprzqte mater-
ials and methods to be used in teachang these topicsg -

5.5 Test Results: Aépplications Domain — BN

[

Included under the A lications domain are the abilities-to solve, rou-
tine problems, analyze data, and recggnize pattérns. Eighteen "items, grouged
under three objectives, were used to assess student learnings in this domain.

135

.




136 .\ ~ - ;
5.5.1 Solve Problems Involving Operations with Whole Numbers, - =~
) Fractions, Decimals, and Percent )

In a gense, almost all problems ¥n mathemati®s involve operations
% with whole 'numbers, fractions; decimals, and percents; however, the
integtion is to include here those problems which involve such opera-
tions and nothing more. In that sense, guch arithmetic problems are
distinct from geometric or algebraic problems. =~ °
N R .
. The test included nine arithmetic problems, and the results obtained
. by the students on these items'are presented in Table 5-19.
Tablg 5-19
. Grade 12 Results (N = 23 136)
Objective: Solves Arithmetic Problems (mean = 74.8%)

v

-

Item No. Topic Percent Correct Einel Judgmeat
24 Unit Pricing 65 Marginally Satisfactory
25 Credit Buyying : 70 Satisfactory
26 Average ) 89 . Very Satisfactory
27. " DiScount o 86 Very Satisfactory
.58 Percent -, 87 Satisfactory
59 Percent 79 Satisfactory
60 Percent 66 Marginally Satisfactory
71 Commission ~ 62 Mé;ginally Satisfactory
//“ 72 Tax Table ’ 69 \ Marginally Satisfactory
' : +

__/ The Interpretation Panel felt\that there was room for improvement
of students' performance on these types of problems. Thiz-wohdered if
sufficient time is being spent on the teaching of problemsolving and
suggested that the performance would improve if students studied .more
business and consumer mathematics topics. Finally, they hypothesized
that students' performance might reflect "inadequate training in per-
sistence, care, and attention to detail. !

The Panel's last comment is an important pne. There is no doubt
that’ persistence, care, and attention to detaﬁl\are necessary but not
sufficient conditions to good problem~solving. Teachers have similarly

'z ' decried §£udents' seeming carelessness and inattention to detail\£5§
generations. It may be, however, that students will improve their
. . skills in this area if teachers succeed in bringing a little of the

real world into the mathematics classroom, thereby enlivening their
discussions of topics which might otherwise be seen by the students as
irrelevant and hence undes2rving of persistence, care and attention, to
dethil. . N

e ¥
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As thegr Panel has suggested, students' performance mi improve
if more céggumer and business mathematics topics were tafight, especigl-
ly at the senior secondary level where they are most likely to be mean-
ingful to the students. On the Assessment test, the few items ranked
as marginally satisfactory are pll consumer items,,as are two rated very

satisfactory and one rated satisfactory.

137

Special note should be made of Item 72 in which students were shown
a page from the Canada .Income Tax Guide and asked to ‘find the total '
amount ,of tax due on a specified Taxable Income. Just over 30% of the
respondents obtained the incorrect answer thereby giving some evidence
of their inability to read a table cofrect}y, a table which many of them
must have already used and which all of them will use sooner or later.
= L . ©
Recommendation 5-6>r Taachers “and teacher educators should stress the over-
riding importance of problem-sblving in Wathematics and they should attempt
to teach their students various strategies emploz\in,attempting to solve
problems in mathematics. ’ ' <’ .

Recommendation 5-7: Individual teachers and mathematics departments should
set up their own collections of problems and activities out of which problems
grow, keeping in mind the interests of their students, and making use of

lodal information in order that the problems will be more interesting to -  --

students. : : : - ’
Recommendation 5-8: The Curriculum Development Branch should give immediate .
and serious consideration to ways and means of ensuring that all studentg
complef;i‘}ng Grade 12 have been taught the major topics of conmsumei mathematics:

’

5.5.2 Solve Problems Involving Geometry and Measurement

¢

Seven items were utilized to assess students' abilities to solve

geometric and measurement problems.

The item results are.displayed in Table

5-20.

~

_ Table 5-20
Grage 12 Results (N =

23 136)

v

Objective: Solve Problems Involving Geometry and Measurement (mean % 55%)
N |
o -
Item No. Toﬁic\ ) Percent Correct Panel Judgment
33 Area . 35 . ‘Weakness
36 Scale Drawing 81 Very Satisfactory
37 Area 54 Weakness
49 ,Surface Area 37 Weakness
53 Area of Circle 72 ¢ Very Satisfactory
65 I Similarity 63 Satisfactory
66 Theorem of Pythag0{2§//$ 43 Weakness’
= - ‘]\
. N .
- ) v
]
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The results of this objective are poorer than for any of the others. »
The Panel rated four of the item results as Indicating weakness. In the
Panel's opinion, students may*have done poerly on Item 49 because they
either did not understand the term "surface area" or else failed tq
carefully enough. The results show that 33% of the respondents fou
the volume rather than the surface area for Item 49. The'Panel als 'y
reiterated its previous point to the effect that the students' poor iy
performance maj reflect inadequate training in persistence, care, anf
attention to detail. T ’ \x '

Student performance was very satisfacéory on an item involving -h
scale drawing, Item 36, and on Item 53 which dealt with the relative
areas of two related circles. Actually the performance on Item\ 53 was

//,surp;isingly good when it is_compared to that on Items 33, 37," 49, and
66. .

.
-

37. What is the area of the shaded portion
of this figure? :

Percent °
A) 54 * 54
B) 96 16
T Q) 120 6
D) 60 8

Y

E) |don't know 15

No Response . 1

a

Figure 5-8: Grade 12 ~ It%? 37 s .

NRRNNNNRN

»

This is a relatively straightforward problem requiring two appli~
cations of the formula fqr Lhe area of %{rectangle and then finding ,
the difference between theserareas; yet, almqst half the students were
unable to solve it. Fifteen percent responded "I don't know" and an °
almost equal numRer simply found the area of the inner rectangle.

The general impression left by these results.is that students are
leaving school with an inadequate grasp of geometry. In recent years,
the emphasis on geometry in the secondary school curriculum has greatly
lessened. Perhaps we are now seeing, for the first time, the results
of this de-emphasis. ' . S

b

Recommendation 5-9: Curriculum Development Branch should'reconaidér the
nature and scope of the geometry curri¢ulum at the secondary school level,
keeping twamind the results obtained by the Btudents on the geométry items

5.5.3 Solves Algebraic Problems- °

Only two items relevant to this objective were placed on the Grade
12 test. As a result, the Interpretation Panel found it impossible to
make an overall comment on the objective. Thé individual item judgments
are shown in Table 5-21. "t
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* Table 5-21 k s
Grade 12 Results (N = 23 136)
Objective: Solving Algebraic Problems (mean = 57.5%)

o *

Topic ‘ Percenf Correct Panel Judgment -
+

-

Use Formulas < 48 . Weakness
Interpret Graphs 67 Satisfactory

< N

"On Item 70, 67% of the. Z;udents were able to read.a graph of
speed wversus braking distancef correctly.. Although the “Panel ratedégg'

this_performace as satisfactory, a much higher result woulg have b
ed, particularly in Tight of the gver more agtensive use of
s a means of summarizing and presenting dzta. o

Q .
r

Item 69 was a companion to Item,68 (see T e 5-7). Fonnthis
s students fere given the interest,,rate, ané;tlme involved and
ed to find the principal amount. In .oyderto do this, €hey had

to perform an algebraic manipulation on the formyla ia order for it
to read P = i/rt. As the. remults” show, slightly|less than half thes ~“
students were able to obtain_the correct answer. Sixte percent re-
sponded "I don' t know" and 17% said $729 was ‘the answer» This latter . °
result is obt ed by simply multiplying ar¢ three numbers that are \
given in the problem without regard to their application in the formula.

[
o

. The Interpretation Panel.again repeated its cdmment_J; the feffect
that students' performance on these items may reflect inadequte train-

ing in persistenceg care, and attention to detail
- h

-

‘5.6 Grade 12 Reporting Categories P . L cr

» \ 4

Mathematics achievement 4s the end result of the coalescittg of a great |
number of student-based factors, bothl intrinsig andsextrinsic. * Attributes
inh&rent in the student, programmatic and curricular variables,.as well as
the effect of enG'ronmental variables such as teacher differences, all con- X
tribute in varying and largely unknown degree tosa given tudent's overall
performance, “0f the fairly large num Rer of glch variables which' the convenh /

tional wisdom, current :;ngtional practice and the endeavors of educatichal
f

researchers have identifiéd as being related to mathematics achievement, a
1imited number were selécted for scrutiny in the Mathematics Assesgment (see
Chapter 1, Sectiom 1. “4), .\ ’ . T

1 A great deal more information conceéhing the relationship between cer-
tain personal background variables and achievement on the Mathematics .
' Assessment test was collected than could possibly be reported in this volume. °
A more complete rendering may be found ‘in the Technical Report dealing with
test results which is obtainable from the Léarning Assessment Branch. Re-
searchers or others who wish to have access ‘to the original data in order to
tseek answers to their own questions on ;83ue relevant to the Mathematics
Assessment, should also direct their rquestsqﬁo the Leatning Assessment Braneh.

!
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In the sections that follow, all of the results reported And recommen-
dations made. age based upon correlatdonal trends. No attempt/is made to
imply that causé and effect relationships exist since the Mathematics Assess~
meqy\fas not designed to identify such relationships. '

It remains for studies designed as follow-ups to the present one to
Seek to identify such rel4ationships. Thus, while the assessment results
show several fairly strong relationships between a student's sex and that
student's achievement in mathematics, this does not imply tRat achieve-
ment in mathematics is determined by a student's sex. All that can be .
said on the basis of the assessment data is that there appears to be a
relatgonship between the two variables.

For each of the reporting catLgories discussed in succeeding sections,
reference is made to the various dOmains, objectives, and items evaluated in
the Mathematics Assessment. For ease.of reference, a labelling system for
domains and objectives has been adopted and will be used throughout the
remainder of this chapter. Each objective has been assigned a code number
consisting of two digits separated by a period. . For example, Ojbective 2,2
refers to Domaiw 2 (Comprehension), Objective 2 (Understanding of Measure-~
ment Concepts). ' In Table 5~22, the rightmost column indicates the section

of Chapter 5 where [the Grade 12 population results for the appropriate ob~
jective were initiélly diséussed 4

K xTable 5~22 .
Grade 12: nge Numbers used for Objectives

l

B j%¥‘£; - Location .of
Code No. ) Objective - Population Results
. i ¢ —

. Computation with Fractians Section 5.3. .
. Computation with Decimals " .3, .
. . Notation and Terminology . " .3, #ﬁ?@
. Other Algorithms .  ~ " 3.4, 0™

. Number Concepts ~ .. - = " 4.

_  Measurement Concepts. - :
Geometric Concepts .y
Algebraic—Concepts -

Arithmetic .Problems ) "

Geometric and Measurement Ptoblems :
Algebraic Problems .

1

W LW WRNNRNFE -
WRN =B WR DWW N

LrinLnnn bbb iiln
LSS wwww
WK = WM =D WN -

12
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5 z6 l Mathematics Background C

-

v The student population at any grade level is heterogeneous with
respect to mathematics achievement, but.at the senior secondary levels
it is at its most diverse due to the additional factor of variability
of student backgrowrid in mathematics. Students at every level vary -
greatly with respect to their aptitude, interest, and .ability in mathe-
maties; but, at the senior secondary level they also. vary in the amount
of mathematics to which they have been exposed.’ Some have taken no

¢ mathematics courses since the end of the last compulsory course in.
Grade 10; at the opposite extremeﬁibthers are enrolled in honours sec~
tions of Math 12. ) -

Al .\
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It is entirely preaictable that students with ﬁop@ background in 141

mathematics will perform better on a mathematics test that will'students

Ay

who have less.. In that sense the results reported here are not that . ) "

extraordinary. On the other hand, it should be remembered that the
basic goal of the Mathematics Assessment was to obtain a measure of all
students' mastery of certain essential skills and concepts of mathematics.
From this point of view it is important to see how each subgroup of the
population performed as well as to examine the achievement of the popu=+
lation as a whole.

A comparison of students' performance on the Mathematics Assess-
ment test as a function of their mathematics backgrounds is displayed
graphically in Figure 5-9. Students taking or having completed Mathe-
matics 12 are destSated as Math 12; students taking or having completed
some form of Mathematics 11 as their last mathematics course, as 11;
and students completing Mathewatics 10 as their highest mathematic

Py [ _ad
course, as Math 10. ' .
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Figure 5-9: Grade 12 Results by Mathematics Background
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The Math 10 group's performance is lowest onhgach‘object{ve‘gnd,
in some cases, it is markedly so. As wildl be seqﬁgig;Chaptgr 6, .
this group scored lower than the Grade 8.group,§4'¥ RX;PS the items
which' were common to the two instrumgnts. Op':th gitive side,
the three objectives %here the Math_10 group's Qgg ‘

formance was
closest to, that of the Math 12 group,were solution of arithmetic

problems, comprehensjion of measurement concepts, and . computation with
decimals; all three being areas of practical importance agd applic-
ation.

13

. That something fust Bé done to improve the machematicallcomp-
etencies of the Math 10 group seems abundantly clear from the re-
sults, especially when one examines the individual item results
obtained by this group. Of the 3 506 students in the Math 10 .

group: - . N
/ . < "\

1) 49% were ;Zép to interpret an income tax table (Item 72)
2) 49% Qére Ié‘to select the best purchase (Item 24)

3) 45% were able to read information from a graph (Item 7b)
4) 447% obtained the correct quotient for .lé;?ﬁgg (Ltem 28)
5) 42% correctly wrote 1/8 as a decimal (Item 31) . '

6) 427 cofrectl& calculated an amount of siﬁple interest given

th;/ibrmula (Item 68) .
7)  39% correctly wrote 20% as a decimal (Item 35)

- 8) 26% were able ta calculate the principal, given the amount of

interest, the rate, the time, and the formula i = Prt \
(Item-69), and

. 9) 247 were able to find the arez of a right triangle:?ltem 52). —~

a

p———

Both the Math 12‘and the Math 11 groups perfoimed‘gatisfactorily
on the whole. As was to‘be.expected, the averages decrease from dne
domain to the next. The.highest' performance was achieved in Comp-
utation and Kgowledge; the lowest, in Applications. -

- The graph displayed in Figure 5-10 presents a comparison~of

.student performance on each objective for each of four age groupings:

19 and over (N = 1 389),848 year olds (N =7 127), 17 year olds
(N = 13 993), and 16 or younger (N = 477).) On each objective the
performance decreases with an increase in age. ’

. Similar differences are found in most cases when mathematics
background is taken into- account along with age. Among both the
Math 12 and Math 11 groups, the younger students do better than
their older counterparts. In the Math 10 éroup (N = 3 506), on the
other hand, the handful of studénts who-are sixteen or less (N = 46)

do less well than the seventeen year olds on virtually every objec-
tive. .

, 139 .‘ N
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Figure 5-10: Grade 12 Results by Age
|
5.6.3 Sex Differences » o
L b
As has been reported in other studies such as the National ° °

Longitudinal Study of Mathematics Ability (NLSMA) and the National
Assessment of Educational Progress (NAEP), the data displayed in
Figure 5-11 show a definite trend to superior achievement by males
in the Mathematics Assesement. Both NLSMA and NAEP reported that
girls outperformed boys only in those areas of mathematics such as
computational skills which involve lower level cognitive behaviours.
Similar results were fouhd in this assessment.

’
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Figure 5-11:

Grade 12 Results by Sex
\

’

L

Malysig of these data by mathematics b‘ackground leads to the
The differences between achievement of males and fe-

same result,
males are relatively small among the Math 12 group but they are,
'vozi_th‘ one exception, in the same diréction as for the total group.
The differences are greater among the Math 11 group, and even
more’ pronounced among the Math 10 group. .

5.6.4 Number df Schools Attended
There was a remarkable consistency of results when they were

* examined in the light of the number of schools attended by stu-

dents. For example, there was a toyal variation of only 0.8% )

on objective 1.1 among students who had attended between one and

seven schools. On the other hand, those 1 856 students who* had

attended eight or more schools averaged three percent less on the

same objective. ¢ g

'
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The same pattern, appfied to gach objective. Having attended
g:}arge number of schools, ght or more was conéistently related
lower performance, otherwise the number of schools attended
seemed to be~unrelated to mathematics achievement at ,the 6rade. 12

level. - 0
©od " . ' \

5.6.5‘ Use of Hand-Held Calculators ¢ - }_

. Three graphs charing the assessment results by aspects of
calculator use + are disglayed in Figures 5-12 through 5-14. For
each objective and for each type of calculator use, the group of
students who use hand-held calculators_ out-perform the non-cal-
culator group. This is true even for such non-computational obje-
ctives as Knowledge.of Notation and Terminology (1.3), Comprehension
of Measurement Goncepts €2.2) and Comprehension of Geometric Contepts

2.3). | “ :
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Figure 5-12: Grade 12 Results by Use of Calculators
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It seems logical to conclude that these differenceés are caused ¢
by some confounding of the mathemgtics background variable with
, the calculator group. However, similar results are obtained when
‘the calcuLator questions are analyzed for the Math 12, 11 and 10
groups separately. The differenc between the calculator and non-
calculator groups are more pronounced amorig the Math 10ggroup than
among the Math 11 or the Math 12 groups, but they are in the same
direotion for all three groups on virtually everys objective.
~— -
5.6.6 Time Spent on‘Assignments -
\ ’ 4 oL,
" The question concerning the amount of:out-of-clas§ time,stu-
dents spent on mathematics assignments was directed only to those
students who were taking a mathematics course at the time of the
Mathematics Assessment. Of the 23 136 students ®%ho.wrote the test,
11 522 or 49.8% indicated that they were not taking a mqgthematics
course. A breakdown of: the data on time spent on assignm®nt is
shown in Table 5-23.

N

L

6 R
Table 5-23 .
Grade 12 Resul®s: éime Spent on Assignments® per Day {Percent)

/

Time Spent ) LY

All Students ‘Math 12 Math 11 -Math 10
N - !

4

S

None .

Less than 30 Minutes
More than 30 Minutes
No Response
Multiple-Regponse

.

.
£ O

/

(VS OS]
=0 30 &
e v 4.

o

21.5 « 4
32.6 . 1
<25.1 1
18.6° 2
< 2.2

AV A

. in Table 5-24.

, " .
7 . .
. »

The "all students" colum in Table 5-23-is not a Iinear combin~
ation of the other three columms. The algorithm used to place
studentsin the Math 10, 11, and 12 grouPs was based upon students'
responses to two items, one dealing with courses presently being
taken and the other with the last course successfully completed.
Becquse of this, some students,xould not be uniquely classified into
one of the three mathematics background categories.

The results of comparing amount of time spent on homework
with achievement on the eleven assessment objectivgs ane summarized
As in th ase of the calculator. data, the diff-

erences on any one obJective are not usually very great. It is
. the consistency of the trends which are evident in the Math 12 . and
Math 11 groups which are of most interest. (

N e
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C Table 5-24 g . ’
b/) .~ Grade 12 Results by Time Spent on Homework . . .
Number of Objectives on Which Homework Groups Attained Highest Score

Time Spent on Homework:*

None Less than 30 Min/Day . More than 30 MinfDay

All Students*
Math 12
Math 11
Math 10%

OO0 O
—
—

U= owm
!

“% includes 1 tie . Co

As is shown in the table, the no-homework group never attaiged

-

' the highest group score on an objective.

In point of fact, this .

’ group was always last and usually by a considerable margin. Among
the Math 11 and 12 groups, there is a definite trend fom the group
that spends less than thirty minutes a day on mathematics assign- >
ments to achieve better results than either of the other two groups.

+

5.6.7 Parental‘Education Level - <

. >
NAEP found that parental education level was strongly related -

to student performance.

Students whose parents had rno secondary °-

school education scored between eight and thirteen percent below
the national average, while those students who had at least one

. parent who had had some post-secondary education were six to seven
percent above the national mean. These results were particularly
apparent among the seventeen year olds exagined by NAEP, the _group
closest in age to the B.C. Gradevlz population

The( results dlsplayed in Figures 5-15 and. 5-16 parallel the NAEP
findings regarding the relatlonshipuberWeén studdnt achievement .

and parental education level althopgh thé mean dlfferences are

considerably smaller thangxhose found by NA@&&%‘

The results show a’pdsitive relatioﬁéhip betyeen student
~achievement and the -highest education -level achieged by both par-
ents considered individually It is }nterestxngﬁ%o note that, in
both cases,* the lowest performance was“Tecord8d by those students’
whose father or mother had completed Junidrtﬁpcondary school. .

a‘aiﬁwb . .
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5.6.8 Future Plans

In Figure 5-17, the results of the assessment ,are reported in
. terms of students' future plans. For each Domain, the group plann-
- ing to attend university exceeded the provincial mean for that Do-
main by the greatest amount: about I1% for Domain 1, 13% for Do-
main 2, and 15% for Domain 3. The poorest performance on each Do-
. main was recorded by those students who indicated they would seek
full-time employment upon completion of secondary school.
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5.7 Reporting Categories from the Reading Assesshent

|%

In addition to the mathematics‘tes&x an assessment -test in> Reading~

was given at the Grade 12 level. These estsgcontained similar, and in

some cases, identical background information questions. 'On both the

Mathematics and Reading tests, students-were asked their birthdate,” sex,

and number of schools-attended. Using common information, a computer

search was able to match the complete reading .and mathemafﬁcs data for
sixty-three percent of the Grade 12 students.w A data.file 'was created ’
to contain the information and ,resultd én both tests for th matched |

‘ studeﬁ'so that comparisons between their performance on the twd” tests

could made s

. Y N
/l The new data file was used to obtain further information on stu-
dent performance and to correlate certain aspects of student perfor-

s , mance in mathématics wi student performance in reading. In Section
5.6 of this report, the ta of the Mathematics Assessmeng were organ-
ized according to certain reporting categories such as age, sex, and _
use of hand-held' calculators. Ias s section, the Mathematigs Asses
ment data are~®rganized by two reporting categories obtained from the
Reading Assessment. i

-~ ‘ ’ Tt

Domain Two of the Reading Assessment_was Comprehension as it was

» in the Mathematics Assessment. Correlations were computed on the

' Grade 12 Mathematics Assessment results for the fouf*objectives,of the

Comprehension Domain and the three objectives oé the Applic

Domain with the Reading Assessment result@ for the two objec ives of

their. Comprehension Domain.

5.7.1 Reading Reporting Categories ~

The two reporting categories from the Grade I2 Reading Ass-
essment which are presented in this section concern languyage spoken
and television watching. three items shown in Figure 5-19°

' appeared on the Grade 12 Reading test. -

"
»

1. Were you born in Canada? . .0
b - YeS ooooQ’(C"oooooo(o‘:oooaooooooo-D ’
‘NO vevvevscocoscncncncnncenee &d
. ‘1\” -
' Did you usually speak a.language other than English before
you started in Grade l

ra :
- . .y
// p Y%S OOOOOq_.._‘__A_L)oooooo»oooooooD .
7 : . ‘No L TR R PP TR PP 7 ,
. j ~3. Is Englisn tﬂe language spoken in Qbur home? ®
’ N TS tiiiiiiiiiiiiiaee e R S
_‘ NO oooooooooooo\ioooooooooooo D ‘. * “
M‘ .. . v .
~ \ ‘ ,, .. .

- Y

- Figure 5-18: Place of Birth and Language Item@ from the
. Grade 12 Assessment . !
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The results for the three items werk used to organize fhe gx?de/year
12 students into five groups. The groups were defined as follows:

1. Non-Canadian, Non-English -- All grade/;ear 12 students
who responded "No" to item .I, "Yes" to item 2, and "No"
toyitem 3 in Figure 5-18. '
.‘,&"’; .

2. Canadtan, Non-English -- Ali grade/year 12 students who .
responded "Yes" to item 1, "Yes" to item 2, and*'"No" ?
to item 3.in Figure 5-18.

3. First Generation Canadian -- All grade/year 12 students
who responded "Yes" to item 1, "No" to item 2, and "No"
:o\iteay3 in Figure 5-18. ¢

4, Nén-Canadian, English -- All grade/year 12 students who
responded "No" to item 1, "No" to item 2, ard "Yes" to
item 3'in Figure 5-18. :

w

Canadian, English -- All grade/year 12 students who res-
ponded "Yes" to item 1, "No" to item 2, and "Yes" to
item 3 in Figure 5-18/ .

Once the data were organized into the five groups, the results
on each of the eleven objectives for the Grade/year 12 Mathematics
Assessment were computed. These are presented in Figure 5-19.

-

\

T —

wanz ]
C—_?uumxz.) Eﬁi ' ‘ T
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The Non~Canadian, Non-English' group obtained the higHeEt score
on all three domains. The First Generation-Canadians group scored
lowest on all three. As with Grade 8,. thése results indicate that

students who come from a non~English-speaking background have an
advantage. insofar as mathematics achievement is concerned.

The item shown in Figure 5-20 also‘appeared on the Grade 12
Reading Assessment test. -

-
-

About how many hours of television do you watch on an

average day during the week? K
A}

Usually none ................:...n.m....:...[:7
Less than 1 hour ...... .;”............:....[:7 . .
About 1 hour ..........:?T.......h..........[:7
About 2 hours....l....:.....ﬂ...............[:7 .
ABOUEL 3 hOUTS wvvuvvveopoccnssssoovosoneenesl ]
ADOUL & HOUTS sevvvsvevennncoonnoannoansssssl ]
, 5 hours or more............-,........‘:......[j ' )
. o - o ‘
Figure 5-20:A Televison Watthing Item from‘the Grade /x2

Reading Assessment

-

The television~watching results were organized into seven I
groups based on the sé\gn choices shown in the item in Frgure
e .

5~20. . The results are presented in Figure 5-~21.
J

s

with respect to Ymount of televisioh wafched. Those grade 12 stu-
dents who watched some television byt averaged less than one hour
per weekday obtained the highest score on all three domains. The
pérférmace pattern is very consistedt among the—Gfﬁae\ii.students
who watched some television: the m@re television watched, the .
lower the performance leve]r ’ '
The Grade 12 _performance with'respect to amount of television
watched is identical to the Grade 8 one among students who watched
some television. The group of Grade 12 students who responded that
they. usually watched no television on a weekday performed at a
level between the About 1 Hour and About 2 Hours grpups,«while the
analogous group of Grade 8 students had a performance level between

the About. 3 Hours and About 4 Hours groups.
Y - L

s -
»

, The data presented in Figure 5£21 show a very distinct pattern
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//// Figure 5-21: Grade 12 Results by Television Watching
The very consistent performacé pattern with respect ‘to amount
of television watched exhibited inboth the Grade 8 and 12 results
is very different from the performance pattern exhibited in the < a
~i

results for the Grade/%ear four students as presented in Section
3.6 of this report. ‘ -

5.7.3 Corralation of Reading Results with Mathematics Results
T
Domain Two .of the Reading Assessmént was entitled Comprehension'
as was Domain Two of the Mathematics Assessment. Both tests were
attempting to assess comprehension.of' their respective content areas.
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To see if there was a relationship between scores in reading and
scores in mathematics, correlations were computed between the .four
objectiwes of .Domain Two of the Mathematics Assessment and the tWwo

objectives of Domain Two of the Reading Assessment. o p

& . ’ \

o -~Since -a large majoriey»of»the ttems ‘in the Applications Domain

of the Mathematics Assessment requ1red a great deal of reading
compared to the other items on the test, correlations between the
three objectives of Domain Three of the Mathematics Assessment and
the two objectives of Domain Two of the Reading Assessment were
also computed. All Fourteen correlat}ons are presented in Table

5-25. : . . R
B ’
L .
. " Table 5 - 25

Grade/Year 12: Correlations of Reading and Mathematics Results
Reading - co _ Mathematics Objectives :

Objectives 2.1 2.2 2.3 2.4 3,k 3.2 3.3,

. . . \./ . \
2.1 0.42 0.29 0.35 0.46 -0.44 0.41 0.33
2.2 ) 0.37 8 0.30 0.41 0.40 0.40 0.29

P ‘ /\/ >
The test to determine
icantly different from zero
Given a sample of size 14 57
would be statistically signi
to talk of-educational signi
preséent the following categorizations of correlations: if the
correlation is less than, or equal to, 0.2, then it should be co
sidered weak; if the correlation is betweem 0.2 and 0.6, then it
should be considered of moderate strength; if the correlation is
greater than, or equal to, 0.8, then it'should’'be considered strong.

2

[
a correlation is statistically signif-
s dependent upon the size of the sample
any correlation of 0.03 or greater
ant. Hence, it is more appropriate

All of the correlations in Table 5-25 are of moderate strength.

.

ance. G.*Glass and J. Stanley (1970) ,

Comprehension of algebraic concepts (Objective 2.4) had the highest .

correlation with both the reading objectives and comprehension of
measurement concepts (Objective 2.2) had the lowest gorrelation with
both the reading obJectives. The correlations assoc1ated with
objectives of Domain Three of the Mathematics Assessment averaged
about 0.02 higher thag those of Domain Two.

e ) N - ' . « ‘ -
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5.8 Summary ‘BRd Recommendations . - : -,

The~Grade 12 test consisted of seventystwo items designed to assess
students' mastéry of eleven objectives grouped into three domains. 1In
addition to the mathematics items, the test contained fifteen background
information iﬁems which students were asked to complete before taﬁing
the test. . :

e

Students responded to all items on the test by shading in the abprop-
riate areas on mark-sense cards which had"been specifically designed for
the'assessment. All items on the test were of the multiple-choice variety.
For each item, five foils were given. Of these, four were possible - s
answers to%fhe_item and the fifth was "I dop't know".

/’ q

One and éne-half hours were alloted f&f administering the test:

. thirty minutes for instruetfbns, distribution angs lection of the test
booklets, and completion of the background info tion items} sixty
minutes for completion of the test itself.

The  Grade 12 test was designed to'be written by all students enrolled
it Grade 12, regardless of their mathematics backgrounds. According
to statistics released byTQhe Ministry of Education, the enrollment in
Grade 12, as of 28 February, 1977, was 32 532. Of this number, 23 136
(ar 71.1% of the total) wrote the test. ' y

N W
5.8.1 Ba¥kground Ihformation ' - <

F
- .

[ 4 -

Based on the data éathered from the fifteen bacﬁground inform~
ation queskions, over ninety percent of the Grade 12 students were
either seventeen or eighteen years old, the normal ages expected. ,
About 800qure females thap males wrote the test. While there were
more females than males in the Grade 12 group, therelngerver 1200 \\\;_‘
more males\than females amohg the th;rty-sizéz/pgpgent of the total’

' population who were tak%ng.or had taken 80 orm of Mathematics %2. \
‘A’ female ma ority occurred ,among those students whose_last mathe-
matics courge was -either Mathematics 10 or 11. ’

) , . .

As with the Grades 4 ang 8, the data on ‘number of schools
attended by students in Grade 12 reflected the high degree of mob-
flity ‘among the general population 'in B.C. By the time students
reached this.level they would normally have attended a minimum of
two schools, an elementary school and a secondary school, or three
schools, an elementary school, a junior secondary school, and-a

- senior secondary school. The results_indieated that only about
forty percent of Grade 12 students had attended three or fewer
schools since starting Grade 1. UmliRe Grade 8 studentsy a maj-
ority of Grade 12 students responded that the school they were

attending was semestered;J‘ : - :
" Three questions on the test {oncerned the use of hand-held cal-
culators.” A majority of Grade 12 students responded that they used
hand-held calculators in each of the three ways: at home, for homg-’
work, and:in school. v

’
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A majority Jf the students work at part-time jobs which employ
them during the week as well as on weekends. Over one-~third of the .
students plan to go to work full-time upon graduation. About one- i
third of the students plan to continue their .education. ’ - (

<
N

3
5.8.2 Tést Results

. The seventy-two items were organized into three domains: s . ) '
Knowledge and Computation (Domain 1, 30 items); Comprehension (Domain 2, : ) X
24 items); and Applications (Domain 3, 28 items). )

\

~

Students' performance on three items Domain Pne wa$ rated as ’
a strength while no performahce .was rated a weakness. At least
ninety percent of the students were able to reduce a fraction to
its lowest terms and find the reciprocal of a fraction. The students'
ability to recognize that zero is hmot a factor of twenty-two was
rated as a streangth in ObJective 1.3, Knowledge of Notation and Term~
inology. .

Though there were no weaknesses, several performances were
rated. as being less than satisfactory. Multiplication and division
of deé¢imal-fractions, and writing the decimal form of fractions and
percents were areas in which the students , performances were rated
as marginally satisfactory. On the pos1t1ve side, their performances
in.subtraction with fractions and multiplication with fractions and
. decimals were rated as very sat1sfactory ' .

v

The rgsults on two items from Domain 2 were rated as weaknegses
while none of the results in Domain 2 were rated as strengths.
Howevér, the performances on ten items fdr Domain 2 were rated .as
very sat1sfactory. The weaknesses occurréd on items dealing with
Jfrdction caoncepts and the metric units of mass. The performances
thHat were rated as marginally sat1sfactory were on items conc
ing order1ng fractions, finding the arga of a triangle, finding .
the slope of a line, simplifying an expression, and finding the
amount of simple interest. . - i / . .

. . -

The performances that were rated as very satisféctbry were on
items concerming ordering of decimal fractions, metric units of - v \\
temperature, capacity, and length, equilateral triangles, finding - vt
the volume of a box, evaluating,an expressibn, solving linear an .
s1multaneous equatlons, and wr1ting a mathematical equation for :)
word problem. W/

. . * h

The: Grade 12 students' performance on the. ¥Mghteen items of

Domain 3 was net satisfagetory. The results on four items were

rated as marginally sat sfactory, and the results on five of . «
items were rated ds weaknesses. None of the results .were r d
as strengths,, and only four item results were cons1dered very - ,
satisfactory . . N .
. - 4' * .
N
There were no weaknesses noted for Objective 3.1, %olve Pro- 'ib )

blems Involving Operations with Whole Numbers, Fractions, Decimals,




-~ Al ya ] ..' ’ ~
and Percent, but(the results on four items were rated as'marginally
satisfactory. ‘ .

©
.

The performances on four'of the seven items for Objective 3.2;
Solve Problems Involving $eometry and Measurement, were noted as
weaknesses. The items involved were concerned with finding the
area 6f a square given its perimeter, finding the a;ea of a shaded
portion of a rectangle, finding the surface area of a cube, and

finding the length of the hypotenuse of a right triangle given the

lengths of the other two sides, On three of the four items fewer
than fifty percent of the students were able to obtain the correct
answer. The other weakness noted for Domain 3 was with an item
‘that involved finding .the principal amount given the rate of in—

terest, the time, and the amount of interest. -~

" There were some good performances on items from Domain 3.
with over eighty~five percent of the students selecting the correct
answer on items concerned with finding an average and finding the
amount of a discount .

:

5.8.3 Reporting Categories
2L ==

Mathematics achievemgént is
a great: number-of studenttbased factors, both- intrinsic and ex-
trinsic. Attributes inherent in the student, programmatic and
curricular variables, 3s well as the effect of envirogmental vari-
able:{sﬁch as teacher differences, all contribute in varying and
larg unknown degree to a given student's overall performance.
0f the fairly large number of.such variables which the conyerntional
wisdom, current educational Practice, and the endeavors of educat-
ional researchers have identified as beling related to mathematics
) aghievement, the ones selected for scrutiny in the Grade 12 Mathe-
matics AssedsSmént were mathematics background‘ age, sex, number of
schools attended, ‘use of hand-held calculators, -semestetred versus
non-semestered schools, time spent on homework, parental education
level, and future plans: .
s - - ,
: Mathematics Background -~ Of the variables selected, this is
b} far the most important. The resilts summarized in Section 5.8.2
were for all Grade 12 students, but this group is made of students
with very different mathematics backgrounds. For this reason, the
data were“grouped into three categoyges: Mathematics 12, those
students who had completed or were ing some form of Mathematics
12; Mathematics 11, those students } were taking or whose last
mathematics course taken was some form of Mathematics 11; Mathe-
matics 10, those’ students who were taking or whose last mathematics
course taken was some. form of Mathematics,10. .
. : ‘ B
. The results for this variable produced the expected pattern
.of performance. Since the Math 12 group had chosen to take
mathematics every -year they were P school, it was 'not surprikxing
that ‘they performed at a much higher level.than the othe (o]
- groups. Since the Math 10 group had decided not to tak any mo

’ ’

{

-1

e end‘result of the coalescing of

2
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*- of the seventy-two..

-
+

mathematics than was required for graduation, it was not surprising
that they performed at a much lower level than the other two groéups.
Domain 1 is the only domain in which the Mathematics 10 group
performed above the 50 percent level, and in this domain they
performed at lower than the 50 percent levél on twelve of the
thirty items. The Math 10 group averaged less than fifty percent
1 correct én over half of the items on the test while the Math 12
group averaged less than fiftyipercent correct on only one item

1

-Age Differences -- The general géttern was that performance
decreased with an increase in age. e pattern held for every

" objective. . \\V//// . %

NS

>
1]

Sex Differences ~- Males outperformed females on nine of the
eleven-objectives. The two obJectives where the females did obtain
the higher performance were in Domain 1, the least complex cognitive
behaviour. .

. L
.zﬂhmber of Schools Attended —- This variable appeared to be
unrelated to mathematics achievement at the‘Erade 12 level.

Use of Hand-Held Calculators.-- The dita were organized
according to the response on each of three items concerning the
use of hand-held calculators at home, in school, and for homework
In all three cases the results weré the same: students who used
hand-held calculators outperformed the students who did not use
hand-held calculators on every objective.

- =

Time Spent on Homework —-— Only the data on those Grade 12 stu-
dents who were taking a mathematics coufse” at the time of the Mathe-
matics Assessment were analyzed for this variable. About two out
of every thirty Mdth 12 students and two out of every five Math 10
students responded thgﬁ ‘they spent no out-of-class time on mathe-
matics assignments. e group of Grade l2¢students that spent no
time at all on mathematiés homework had the lowest performance on
every objective. The differences were small but'the trend was very
clear. Math 12 students who spent some time, but less than thirty
minutes per day, on mathematics homework had the highestgperformance
on every objective and the analogous group of Math 11 students had
the highest perforﬂbnce on ten of the eleven objectlves .

Parental Education Level - The pattefn was cfear‘ the more
educatign ihch parent had, the higher the performance.~ An except-
ion was noted in the.case of the group whese parents had completed
jugior secondary school. They performed at a lower level than
thg group whose parents had completed ‘only elementary school.

', Future Plans -- Students planning to attend university per-

formed at the highest level on all objectives. Students planning
to look for _jobs performed at the lowestwlevel on ten of the eleven
~objectives." . - N
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5.8.4  Data frog the Reading Assessment. .
) “In addition to the Mathematics test, an assessment test in Read-

ing was also given at the Grade 12 level. These two tests comtained
similar, and in some cases identical, background information questions.
On both the Mathematics and Reading tests, students were asked their *
birthdate, sex, and number of schools attended. Using the common
information, a computer search was able to match the complete reading
and mathematics data for sixty-three percept of the G 12 )
students. A data file was created to contain the' information "and
results on both tests er the matched students so that comparisons
between their perf ces on the tests could be made. The .two
reporting categories from the Grade 12 Reading Assessment which
were presented concerned language and television ggtching.

LY

Language -- The Gradqng data were grouped according to whether
the students had beeg borh in Canada, whether they usually spoke &
language other than English before starting Grade 1, and whether
English was the language usually spoken in the home. The nor-Cana-
dian non—English-speqking group obtained the highest results in ~
each domain. . : 3

[}

Tetevision Watching £ Grade 12 students who watched some_bat\\\
less'than one hour of television per weekday had the best perfor-
mance on every objective. The pattern among the data was that the Q‘
more tglevision watched, the lower the performance on the Mathe-: -
matics Assessment test. The no television group ranked between .
the about one hour and about two hours groups.

5.8.5 -Recommendations ] »

—

Based ¢n the data presentéd in this chaptef, the following
recommendavicns were made.

Recormendation 5-1: The Ministry of Education should institute.a
program of research designed to ascertain why such a high proportion
of female students do not continue to study mathematics beygnd the
last compulsory course. >

Recommendation 5-2: On the basis of the evidence obtained as a

" result of.the implementation of Recommendation 1, the Ministry of
Education, in cooperation with local school districts and teachers'
groups, should’institute professional development programs to.
sensitize teachers and counsellorg to' this tendency and with ways
o(f dealing with it. ®

Recommendation '5-3: The Curriculum Development Branch should
consider the impact of the use of hand-held galculators in mathé-
mati®s classrooms at various levelg: primary; intermediate;
Junior secondary; and senior secondary. The Cqmmittée should
provide guidance and diréction to,.tedchers of mathematics
regarding the most appropriate uses of such calculators in their
teaching. '

v
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Recommendation 5-4: Schools and sehool districts ghould implement
programs to familiarize all of their students, but especially those
at the senior secondary level, with the basic ‘concepts and prin-

etples of fhe metric system of measurement. ‘

v -, . .
Recommendation §-5: The Curriculun Development Brandh should examine
the situation with regard to the teachzng of percent and its appli- -
catzons, and‘gzve specific suggestzons to teachers regarding appro-
priate materials and methods to be used in teachz7g these topics.

Y

Recommenddtion 5-6: Teachers and teacher educators should stregs
the overriding importance of problem solving in mathematics and~-
they should attempt to teach their students various strategiés to
employ in attempting to solve problems in mathemdtics.

Recommendation §=7: Individual teachers and mathematics depart-
ments should set up their own collections of problems and activities
out of which problems grow, keeping in mind the interests of their
students and making use of local information in_order that thezr
pPoblems will be more znterestzng to students. .

Recormendation 5-8- elopment Branch should gzve

.deration

The Currzculun&

immediate and serious co
that all students completing Grade 1
topies of .consumer mathematics.

~

3

0 ways aq/ d mears of ensuring
have been taught tne major
\

Recommendation 5-9:

The Curricul

¥
Development Branch should recon-

sider the nature and scope of the geometry curriculum at the secon-
dary school level, keeping in mind\the results obtained by the
'students on the geometry items on this test. : N

N v
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Chapter 6

GRADES 4, 8, 12: COMMON ITEMS
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* Many gof the skills and ;‘ncepts of

.

!

mathematics which are legkned in 165

one grade continue to be useful-and important'in subsequent years. More-
over, it is often the case that when. such COncept§ or skills are intro-
duced for the first time,,mastery is not expected. Instead, since teachers
and curriculum developers know that the topic will be re-introduced later,
only certain aspects are dealt with each time and only a certain qegree of

. mastery is expected. In other Wwordsy since mathematics is developmental

: and highly sequgntia;/in/hature, a degree of development in students'

ability to deal wifh various concepts and skills is not only to be expected

e

but desired.

-,

In order to. obtain information about development of students' méstery
of such topics, a number of items were repeated on two or, in some cases, all
three of the tests. Nine ité%s weére repeated on Grage 4 and 8 tests, forty-

. P three items on the Grade 8 and 12 tests. Of the ¥tems that appeared on more
B " \thah one fest,; five appeared on all three. Figyre 6-1 presents the distri-
‘ﬁ;v f:%bution of the common test items as the items e numbered on the Grade 8 test.

e »

ERIC

Aruitoxt provided by Eic:

- B

(The items are nuymbered
as they appear on the

Grade 8 test..),\J[

/113233 ) .
/ .

1 ’\
"2'3'5.'6'7)9'll"2'
© 13,14,15,17,18,28,29, | ,
\ 30,31,35,35,36,37,39.
L 40,42,43,46,45,46,47; 4 /
%8,50,52,54,52,58,59,/
60

N s

.

, Figure 6-1: Distribution of Common Test Items -
1
. - : A Y
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\ : . . :




166 , 6.1 Items Common to All Three Tests
The five items appearing on all three tests measured students'
knowledge and understanding of the units of the metric system of measure-
ment.. Results for these five items appear in Table 6-1 . x
Table 6-1 N \
- - ~ * Resultsson Items Common To All Three Tests \
- T '«Tf } P . 1,,
- Item No. Topic Grade/Year 4 Grade 8 % Grade 12 . \
L ) . ] ¢ 7 ¢
' 19% * temperature - 32 > 69’ . 87 ) i
20 conversiort 49 69 63 \
21 capacity . <67 84 90
22 mass 25 45 54 \
- 23 . length 81 ’ 84 ) 82, \
Average 50.8 70.2 7577 “.
% Items are numbered as they appear om\ Grade 8 Test N :
S T
‘ " According to the CurriculumjGuide foX Mathematics, students in
: Grade/Year 4 should have been t ght the metric system of measurement -and
only the wftrlc system since they entered school. 1In spite of this enly
32% of the! Grade/Year 4 students chose the appropriate temperature for a
sunny - summer day and only 25% werg-able to select the appropriate mass for' ’
a ten-year-old boy. OChe cause for the much better performance at the®
higher grade levels may be the exposure the public has been receiving
. concerning the metric upits through the cpommunications media. Item 19,
below, is a }ood example ‘
’ ; 2
19. The tempejrature on a sunny summer -
- day wog} most likely be: * Grade/Year 4 Grade 8 Grade 12
) : < : : © .
. A) 5 Celsius . . - 5 ~ 5= . 3
B) 25 Celsius 32° ) 69 87
C) 55 Celsius’ ) 37 - ‘ 12 S -
D) 85 Celsius ‘ . 29 .9 ’ 3
. , E) I @on't-know A ' 4 » 2
/ No Response 1 v 1 1
~ : o ~ ‘
Figure 6-2: Common Item (degrees Celsius)




. ‘ Y . (/) Jf ‘ . i )
 * Cadgda has been using degrees Celsius for temég;ature for over two °
years, a longer period than for any of the other 'new units. While the . . L
degree Ceisiu is the unit that sHould be most familiar to the Canadian
people, Item §§’yie1ded the most drastic differences among the three
- groups of all five items which dealt with metric measurement. It may be

that Grade 8 and 12* students are more knowledgeable about temperature in . -
degrees Celsius simply because they are more aware of the ddy-to- -day temp- .
eratures which are reported in thes% terms. . -
.o @ ). ' ‘
’ All three groups performed equally well on_Ltem 33, shown in Figure . S
6-3 which deglt with units of length in metric system .
' 23. About how long is this crayon? - ) . ' . .

o] ) -

I

I

2y,

«

’ o > . - p— ¢

i . -

* Grade/Yeanw 4 Grade 8 Grade YZ .

A) 1 centimetre 4 -2 3
B) 10 centimetres ‘ 81 . 84 : 82
C) 1 metre 5, 6 4
D) 10 metres 5 4 N
E) I don't know ¢ 4 -y \\\3 7 ’ a

No Response ) 1 1 \ 1

. ~t A
Figure 6-3: Common Item (length)
<+

ﬁ%. . T~
The ceftimetre is one of the first metfic units introduced in the
> primary grades, and all of the mathematics textbooks used in the primary

~. 8rades suggest experiences analogous to that in Item 23. All three Inter- .
pretation Panels were satisfied with the studen;s' performance on Item 23. .
° M N .

6.2 Items Common to the Grade 4 and 8 Tests
s -
~ Four items, Items 4, 10, 16 and 32, were used on both the Grade 4 i

and 8 tests. The results obtained\by the two groups on these items are .
summarized in Table 6-2,

" ) : Table 6-~2 ' ’
sults on Items in Common ‘to the Grade 4 and 8 Tests

— s
* Item No. Topic Grade/Year 4 Grade 8

éﬁ * 4 -~ addition - 89 93 !

10 piace value } 88 L 90 : i
.16 subtraction 56 89 7
32 . addition (money) 80 88

Average 78.2 90.0
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Three of the four items, aldl but It 10, were esented as open-—
ended exercises on the Grade/Year 4 test ®whereas alll of the items on the
Grade 8 test were multiple- —-choice. Because of *this/ any compérison be-
tween the results’ of the two groups of students should be made with
caution s1nce the format of the items may have influenced student perfor-
mance. Conmarlson, however, is made easier by the fact that on Items &
and 32 botk groups performed very well.

The Interpretation Panels for both grades were pleased with the

performaces on Items 4, 10 and 32, and the Grade 8 Panel was very satis-

fied with the Grade 8 students' performance on Item 16. The results on
Item 36 of the Grade/Year 4 test, the same item as Item 16 on the Grade 8

, test, were judged to be a weakness by the Panel for that grade. A complete_

discussion of the results on that item may be found in Section 3.3.3.

y Ie * 1
6.3 Items Common to the Grade 8 and 12 Tests ‘ e

v

Forry—three of the itemg.pm—~the Grade 8 test, including the five '

metric items .discussed in Section 6.1, also appeared on the Grade 12 test.

The results obtained on these items are discussed in this section which.is
organized according to the Grade 8 list of objectives. For ach objective
the following informatien is provided: ' , «

1) the item numbers for tW& common items from the Grade ‘8 and 12 tests

2) the item results for four groups-of students, Math 8, Math 10, Math 11
and Math 12 ) ~

3) the average percent correct for the common items on that objective, and

4) the number of items used to assess that objective.

Items which were common to these two test ad been given dentical
item numbers so that comparison between teqtsé?gﬁld be facilit ted.

"‘\

All students. who took the Ggade 12 test were enrol]ed in Grade 12,
but not all of them were taking Math 12. For that reason, the Grade 12
results presented in this section are organized by three groups of students:
those students who had completed or were taking some_ form of Math 12 (Math
12), those students who yere taking or whose highest mathematics course
completed was some form of Math 11 (Math 11), and those studehts who were
taking or whose highest mathematics course completed was some form 'of Math
10 (Math 10). The fourth group of students discussed in this segtion in- e
clided everyone who took the Grade 8 test’ (Math 8).

ot .

The number of items used to assess an objective is given since the
follow1ng three situations arise: 1) the common item$ and the items used
tc assess an objective are identicdl, 2) .the same number of- items are. used
on each test to assess an vbjective and the common items are a proper sub-

, set. As a result, the average on a set of common items for an objective ~

may differ from the aver?geifor the objective reported in Chapter 4 or 5
because it- is based on a different set of data.  Decisions br judgments
regardirg the degree of success attained by a group of students on a given
objective should be based/ﬁpon their performandé on the complete set of
items used to assess that objective and ndt ‘on a subset of them. The dis-
*cussicn in this chapter will thereforé focus on a comparison oF groups’
performance relative to cach other and not on\?ny single group's perform~
ance on an objective.

L4

v

8
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None of the items used to evaluate the 'gbjective, ‘Computation with 169 -
Whole Numbers, on the Grade 8 test were repezbe“n the Grade 12 test. '
For that reason, presentation of the results o& the’items common to the
Grade 8.and 12 tests begins with Computation with Fractions. L. 3

’

6.3.1 Objective: Computation with Fractidps - »

~ * ) .
The four items used to assess this objective on the Grade 8
. test were also used’on the Grade 12 test. The 'results for these
items are”presented inm Table 6-3.

Table 6-3e . ) ) :
Results for I cms Common to the Grade 8 and 12 Test.
- Objective*: Computation with Fractions )
¥ *

Percent Correct:

‘ Item Operation Math 8 ‘Math 10 Math 11 Math 12
. 2 ‘ .
T . N Y ‘ e

2 Addition 66 67 . 84 98 P

6 Subtraction , 63 67 84 96 :

11 Division 62 47 S0 91. . . ~
29 | Multiplication 82 - 74 . 85 © 96 o
Average 68.2 63,8 .  80.8 95.2 " - o

v
“

* The objéctive was assessed by four items on’each,test“
N It is not surprising that the Math 11 and Math 12 groups scored . .
significantly higher than the Math 8 and Math-}0 groups on this or . o
any other set of items, since the students in Math 11 and Math 12 \ o
«  are, generally speaking, the most capable and most interested mathe _\\ ’ .
matics students. As might well be expected on this obJective, which o,
is from the lowest ‘cognitive behaviour, the Math 12 performance was
very _high. - . . N, F/'
~ k H -
Those Grade 12 .s I}ients whosezlast mathematics course was some
form of Math 10 had a fower average performance than the Grade 8
" student$ on this objective. The Math 10 group out-performed 'the Math' <

8 oroup on addition.and subtraction items, but thé Math Br%asisuperior\ oL,
=0 " on® the multiplication and division items.’ . N o .
" 6.3.2 Objective: Computation with Decimals /"’pﬂv. ¢ ’ L
The same five 1fems .were used to ‘assess g%is obJective on both T o
the Grade 8 and 12 tests, The.students' peeformance ‘on- these items- ‘
vis summarized in Table 6-4. oL A ’_ . o

’

' A \ . . : >

The general pattefh of performance seems to be the same for

computation with ‘fractions. It is inteJEsting to note ‘that the per- T /de‘
formance of the Math 10 groud is the only one that’ is .higher on this R

obJective‘;han on the previous one. The M‘Eh 8 group still outperfor~ G e

. med the Math 10° group, however, and the Math 12 group performed above . .

the 90% level. Compared to the performance -on ,computgtion with frac~" . : -

+ tionms, the Math 8 and Math 10 group perfiormed 4t a level yhich was  ~ ‘ .

" closer QO, but still distant froml ¢ Math 11 group./ .

< . ’,/ R ! \
16‘8 <). . :' ‘. . R T - '

.
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Table 6-4
Results for Items Common to the Grade 8 and 1R Tests
Objective*: Computation with Decimals ;
) 7=
R . ae Percent Corredt: —
Item Operation Math 8 Mac‘g 10 Math 11 Math 12
) 1 Subtraction 79 78 857" 93" .
5. Multiplication 63 . 57° 74 92
- 15 Addition-. 72 75 - 83 90
17 Subtraction, 66 71 84 95
; 28 Division 58 44 60. .82 .
Average: 67.6 " 65.0 "77.2 90. 4
. * The objective was assessed by five items on each test. i
All three groups at the Grade 12 level seemed not to be affected
by the '"ragged alignment" factor in Item 17. The difference in per-
y 'formance between Item 1 and Item 17, both 1nvolving subtraction of
decimals in horizontal form, was seven percent for Math 10, one percent 4
. for Math 11, and a two percent increase for Math.l2. The Math 8 per-
, formance dropped thirteen percent between the two items.
” 6.3.3. Objective # Knowledge of\Notation and Terminology .
. Fouffegn,items were used to assess students' knowledge of notaz
tion and terminology on ~the Grade 12 test, and nine were used on the
) ’ g Grade 8 test. Of these, eight items were common to hoth tests, The
¢~ R wresults obtained on the common items are displayed in Table 6-5.
' . ., .‘ . ?
. y ‘v ,I. -
: R _ ]
N . - S -t Table 6-5 . .
o j' .t ' * Results for Items Cogmon to the Grade 8 and 12 Tests .
4 ol R T E ObJective* ‘Kngwledge of Notation and Terminology : ! )
# T — — P —
- 9 e . ’ Percent Correct: e
/ ' Item /" Topic '~ < Math 8 Math 10 « - Math 11  Math 12 ‘
. . .- . _ ¢ ‘L’!“j‘__ . . ,._h / ’, M s' l . "'
» ", 73 . Squage Reot 51 " 62 ¢ 87, S T
C - 7" Factor. - . = 78 71 .o 83 9% -
AL 9 Powers of 10 L1307 56 - 71 - 87 0, .
Cr ‘ Sentimetres N 69 38 55 - . 85 -
S 30(’ xponents . 72 67 - 88 \ %,
\‘ P36 4 G.C.Fr" "' 73 &4 » L, 66 75 87 .
’ A Reciprocal. * 80 - 74 . 89 98~ .
. " 45 | Prime, Numbers L %93 38 7 60 . 84 —~
- 2 41 LAverage:. . - N 68. 6. . 59.0 76. 0 91.5.
raa : - 2 : SC |
a i T ) ~ *The objective wgs assessed by nine items of Grade 8 tést and fourteen itéms
. , on/{he Grade -12 test. . : ] . A B
\ . , t A 167 -
. ’ cT ™ -~ P ~ & *
- - s ’ N . ) ¢
. ) . 3 Fa % 4
‘ A , [ - ’ / » 0 .
) - &= Py “ * ‘ S - 4 -




All three Grade 12 groups recorded their lowest performance of
the eight items om Item 45, identifying a prime number. .The Math 8
group's performance on Item 3 was the only one of the eight items on
which they performed lower than Item 45. The Math 10 group performed
equally poorly on Item 20, converting 5 metres to centimetres. The
Math 8 performance on Item 20 was secqnd only to that of the Math 12
groups. .

Once again the Math 8 group's performance was higher than that

of the Math 10 group, and the Math 12 group continued to perform ’

above the ninety percent level. .

6.3.4. Other Common Items from Domain-One ; - . .

-

Because the tests were designed for use at three different grade
levels, some items which were repeated were classified with different

objectives on different tests. There were seven such items. Three of . .

the items used to assess Knowledge of Geometric Facts on the Grade 8
test were used to assess Knowledge of Notation and Terminology on the
Grade 12 test. The results for those three items are foand in Table 6-6.

*~
’

)

Table 6-6 .
Results for Items Common to the Grade 8 and 12 Tests LS
Objective (Grade 8) Knowledge of Geometric Facts
Objective (Grade 12): Knowledge. of Notation and. Terminology

-

/ - ‘ ., .

7

( . b * Percent Correct:

. .

Itén - _ . Topic - ¢ Math 8  .Math 10. . Math 11 . Math 12
By Obtuse\Aégle 40 35 s1 88
40 Diameter ‘ 63 66 77 86
42 Sphere - 72 80 AN 87 95 2
Average: ~ 58.3 ,  60.3 ° 71.7 7 89.7

L 4

EY

The Math 12 group's performance is slightly below the ninety per-
cent-level, but the performance is still high, as would be expected.

The Math 10 group outperformed the Math 8 group on these three items
on the average. -

All three lower groups had difficulty with Item 39, recognizing
an obtuse angle. Whether or not the classifying of' angIes as acute,
right, and obtuse is taught or'is perceived 4s being important by
students dnd teachers cannot be determined from the data.:
‘ Four of the itéms used to agsess Equivalent Forms of Rational
" Numbers on the Grade 8 test were used for Knowledge of Other Algorithms

on the Grade 12 test. The results for the four items are presented in
Table 6-7. '

-2
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s ’ . Table 6-7: S '
Results for Items Common to the Grade 8 and 12 Tests
“ Objective (Grade 8): Equivalent Forms of Rational Numbers ’
Objective (Grdde 12): Knowledge of Other Algorithms )

¥ M

Percent Correct; ’ ~

. Item Topic Math 8 Math 10  Math 11 Math 12

L S

e g3 ﬁfaction to Percent 55 56 - 78 94 '
31 Fraction to Decimal - 38 codR r 61 87

35 Percent to Decimal * 47 39 R ¥ ‘86 -
46  Reducing Fraction 80 84 91 97

. s v

Average: ' 55.0 55.2 ;Zl.O 91.0

—_—

™\ .

The results of these last four items of Domain 1 thdt are common
"to the Grade 8 and 12 tests follow the same basic pattern as for the
other objectives. The Math 12 group” performed at above the ninety'
percent level, Math'8 and Math 10 performed at similar levels, and
F Math 11 performed at.a. level between\the Math 12 performance level
_.and that of the Math 8 and Math 10 groups.

Recommendation 6-1: Seaondary mathematics teachers should work to
improve the Math¥#8, Math 10, and Math 11 students' performace on the -
usg of algorithms for rational numbers: the four basic operatwns i
(/\ with fractions, the four basic operations with decimals, and equiva-

lent forms of ratwnal numbers.

] Figure '6-4 presents graphically what has been stated in the dis-
. cussion: the Math 12 group's performance was above the ninety percent
\levél far superior to the other groups; the Math 11 group 's perfér-
. . mance was around the seventy-five percernt level, well above’ the s
performance of the lower two groups. The Math 8 and 10 groups
ﬂ]]]]nmua
performances were very similar and low.

. s , } . Blrwamio .
. ) ‘ . , 1
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Fiéure 6-4: Grade 8 and 12 Results of Common_JItems, Domain 1
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6.3.5 Objective: Comprehension of Number Concépts ¢ '
- On both the Grade 8,and 12 tests six%items were used to assess

Comprehension of Number Concepts. Of the six items, five were common

to both. tests. The xesults for the five items are presented in Table :
6-8 -
©  Table 6-8 .
Results for Items Common to the Grade 8 and 12 Tests
Objective*: Comprehension of Numger Concepts
- L N

~—

Percens Correct:

. Item" Math 8 Math 10 _Magh 11 Math 12
. A
12 42 A ' 55 78
14 69 78 83 94
18 32 35 45 66
47 5 29 - 37 51 79 :
50 - 59 60 <71 , 87 ., N
Average : 46.2 ' 50.8 61.0 80.8 ~
*

The objective was assessed by six items on each test.

-

-~

E

AN

«
.
.

'

As has been noted in the three precegding chapters, performance
levels tend to decrease as the cognitive behaviour (domain) level in~-
cregses. This tendency is also trte dawong the three subgroups at the
Grade l? level, ‘as is evident frgm theTresults shown in Table 6-8.

The patterns of performance for each group relative to the &ther
three remain the same as they were for the objectives pf Domain 1, with,
the Math 12 performance being far .superior to the others. The Math 8 C
and Math 10 groups continued to perform about equally well. Student®
from all four groups had more difficulty with Item 18 than with any . -
of the other items in this group. Item 18 and a discussion of the )
results are presented in Section 4.4. 1l for Grade 8 and Section 5.4. L.
for Grade 12. Only the Math 12 group obtained a result higher than
fifty percent ‘on this item, and their score was twelve percent lesﬂf
on this item than their .next lowest score.

»

6.3.6 Objective: Comprehension of Measurement Concepts

The five."items used to g;sess mastery of measuremert concepts on
~the Grade 8 test were also used to assess the same- obJective on the
Grade 12 test. The results for these five items are presented .in -
Table 6-9. . o .

¢ , 4 .

Items 19, 21, 22, and 23 also appeared on the Grade/Year 4 test
and were dlscussed in section 6.1 of this " The pattern of
overall performance portrayed here is- basicﬁ@ the same. The Math 10
grouap, outperformed the Matbﬂ@ group By ‘eleven porcent on Item 19 the
metric temperature item, but it is not ﬁbstible to tell from.the data
_whether that superior performance was due to school-based*factors or
_to the exposure to the new ynit of measuremen; for temperature on a

®

~*~day-to-day basis. . . '

8 . : * : _
T S R,

r.4




( Table 6-9 o
Results’ for Items Common to the Grade 8 and 12 Tests
Objective*: Comprehension of Measurement Concepts

LY - N
A 2N 4 Percent Correct: .

Items ) ‘ Math 8 Math 10 Math 11 Math 12

2%

19 ) 69" 80 ~ 86 92
- 21 84 82 . 89 96
22 ' 4 © 45 40, o 49, 67
©o23 84 ~ 65 79 ‘ 93
43 . 65 63 78 94

Average ¥ . 69.4 66.0 76.2 88.4

'l

.

0y

% - * The objec;tive@as assessed by five items on each test. &

- ° A}

The centimetre, on the other hqﬁd is one of the first metric
units introduced in schools and is used o in a very limited way
in today's society. The Math 8 gx‘tp l<I)lﬁformed the Math 10 group

; and the Math 11 group on Item 23, the ic length item.
Recommendation 6-2: Teachers of mathematics, curriculum developers, and *
teacher educators should cooperate in starting both pre-service and in-
service efforts to ensBre thdt all students receive proper instruction in
all the facets of thi Wetrie'system of measurement »needeél to be a func-
tioning member of Canadian soc'z,ety :

v

'
.

: ' \
. - 6.3.7 Objective: Comprehension of Geometric Concepts-

\ ’ . ] .
. . The Grade 8 and 12 tests each included four items to assess Comp-
- rehension of Geometric Concepts. Two of the four items were common to
both tests, and the results for these two items are presented in Table
. 6-10. :

Table 6-10 . ‘
Results for Items Common to the.Grade 8 and 12 Tests ’
Objective*:. Comprehendion of Geometric Concepts

{ * Percent Correct: o
Items ] Math 8 Math 10 Math 11 Math 12 |
. 52,7 ; 24 26y b2 83
% . 54 63 ’ 66 .78 92 . .
Avera,g\‘i: . ’ 43.5 - ¢ 45.0 60.0 87.5
*?he objective.was asiigsed by fqur items on each test. ‘ ° L
- . , i ) . " B ‘\ o‘)'-

e . 1! . ‘ . ’ .




One of thé most startling results was produced on Item 52, find-
ing the area of a right triangle. Item 52 and a discussipn of the
results are presented in Section 4.4.3 for Grade 8 and -Section 5.4.3
for Grade 12. This item involved the ‘use of the formula for the area
of a triangle, one of the most $imple and useful geome/iic formulas.

On Item 54, which required students to find the volume of a box measur-

ing 6x5x8, the Math 10 group outperformed the Math 8 group by only three
percent.

Recommendation 6-3:

¢

Curriculunm developers and secondary mathematics
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S

a1

teachers should ensure that the baste.formulas for area and volume are

4’\
presented and wnderstood by all students.
' .. . .
6.3.8 Objective: Egmpqéhens1on of Algebraic Concepts
=/ ’

Nin

algebraic concept items were included on the Grade 12 tes

and three on the Grade 8 test.

Two items were common to both tests,

and these are discussed in Table 6-11. .
#
) Table 6-11 ,
Results for Items Common to the Grade 8 and 12 Tests °
Objective*: Compréhension of Algebraic Concepts * )
t E
s ¢ ’ Percent Correct: ¢
. [
Items Math 8 Math 10. Math,i%s_ Math 12
, 48 * 18 32 58 92
57 68 70 82 88 y
[
Average: Y 43.0 51.0 70.0 90.0

3
’ -

* This objective was assessed.by three items on the Grad7 8 test and seven

items on the Grade ;2 test.

The performance on this objeéctive’is close to what might have
been expected.
to use algebraic.concepts -in.the more formal mathematical sense.
Math 10 group scores were low, but higher than those of the Math 8

»  group.
and twenty pcrcent lower than Math 12. Item 48, which dealt with

-

The Math & group scored low, but they had only bedm

The

The Math 11 group scored nineteen percent higher than Math 10

-

.order of operations, yielded a ‘much lower perfo

nce than was antici-

pated.

The results for Item 48 obtained by t

th group are dis-

cussed in Section 4.4.4 of thi:/teport and the results of Item 48 for
’ the’Grade }2 group are discussgd in Sectiom 5. 4:6

'Ihe pattern of performanée for ‘the four groups on the common
,items of Domain 2 are presented-in Figure 6-5.. . ,

When comparing the performance of a group with respect to the
other three groups, the resultg are analogous to those presertcd for
_the cohmon items of. Pomain 1. The Math 12 group's performance was
an average of twenty percent greater than the Math 11 group's which,
in turn, wés an average of thirteen percent greater than the lower
two grodps The Math 8 and 10 groups performances were
an” average d1fference of less thin one percent. Co

)

and had

\ - A
,

? . ’
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N OBJECTIVE 2.1 OBJECTEVE 2.2 DBJECTIVE 2.3  OOBJECTIVE 2.4
. . . * * s

¢
-

6.3.9 Objective: ‘Solve Problems Involving Di;;éient Sets of Numbers

Of the seven items ugsed to assess this objective on the Grade 8
tes ree items were ‘repeated ,on the Grade 12 test where nine items.
werdRused to assess the objective. The results for the three items
in common to both tests are presented in Table 6-12. On this objective,:
the results were similar to those for Comprehension of Algebraic Con-
cepts in that the performance level increased for each succeeding group.

- Table 6-12 . X
Resulbs for Items Common to the Grade' 8 and 12 Tests s
- Objecfive*: Solve Problems Involving Different Sets of Numbers S
Lo ‘ o 0
T AN ”‘/
s : P&rcent Correct: . :
Item : ;\ - Math 8 Math 10 ' Math 11 Math 12
58 - / . 68 ‘ 75 85 95
59 ‘ 57 63 75 91
60, ‘ .38 . - 41 58 86
"Average: - 53.7/ -59.7 72.7 90.7

' -
v This objective was assessed by sevefy items on the Grade 8 test and nine

items on the Grade 12 tes;ﬁ vy ‘

4
. \
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The item that yielded the lowest performance, Item 60, was %
multi-step problem. The item and a discussion of the results appear \
in Sections 4.5.1 ‘(Grade 8) and 5.5.1 (Grade 12) of this report. It )
seems likely that students 'whoydid the problem incorrectly did so
because they tried to turn it ¥into a one-step problem. On both
tests the students séelecting an incorrect distractor were evenly split
between distractors B and D. Both,of these distractors are based on
fstudents combiningo°two percents and using the results as the number of
students. VASEN - - -

6.3.10 Objective: Solving Probléms Involving Geometry and MeasurPment

. ’ B

There wereg?h‘ree items on the Grade 8 test and seven iteps on the
Grade 12 test used to assess students' ability to solve geometry and

' measurement problems from the Applications Domain of the-Mathematics

A | Assessment. Two of the items were used on both tests. The results
Ay for those two items are presented in Table 6-13. ’
y) .
) Table 6-13

‘ Results for Items Common to the Grade 8 and 12, Tests

Objective*: Solve Problems Involving Geometry and Measurement ¢

\ - . Percent Correct:
Item Math 8 Math 10 - Math 11 Math 12
Nes . : :
36 - 66 61 , - 18 94
3 . : 27 w 277 7 4b 79 ]
Average: - 46.5 #4.0 61.0 86.5 ~X
p e

.
*This objective was asses_sedkby three items on the Grade 8. test and seven
items on the Grade (12 test. ' -

e
e

A more common performance pattern prevails for the two common
items from ttflis objective. Math 8 and Math 10 performed at similar
levels, Math 11 between the two other Grade 12 groups, and Math 12
some twenty-five percent higher than the next highest group.

Item 37 obvio% caused considerable difficulty for everyone.
The item and a discusSion of the results for the item may be found
“in Sections 4.5.2. . ) ~r R -
2 The performanc? pattern for the four groups on the common items ’
of Domain 3 are presented ipFigure 6-6. The same pattern exists
for the common items of Domayh 3 as did for Domains 1 and 2. ‘The
. Math 12 group performed an average of twengy-two percent higher than

" the Math 11 group which performed fifteen pércent better than the
lower two groups. The Math 8 and 10 groups' performances differed
by .less than two percent.

.} . i . P .
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6.4 Summary and Recommendations

' One of the aims of the Mathématics Assess

would give some insight into the development o

¥

.

nt was to gather data which

students'

abilities to deal

with certain concepts and skills. -

To gather data relevant to this aim, a

number 'of the same items appeared on two or more of the

¢

knowledge and understanding of the un

ment.
Year

tests. -
c ) :
Five items were common to all three tests. *These were concerned with
s of the metric system of measure-
The Grade 8 and 12 groups consistently scoreﬁ’higher than the Grade/
4 group. On the metric length items the three grade levels were separ-

ated by jﬂiy three percentage points. : . !
* >

4

our items that appeared on the Grade 4 and 8 tests, but

There we )
not the Grade test. On three of the four items both groups scored at
' the eighty pe level or higher.

On Item 16 the Grade 8-group sco -
one third higher than the Grade/Year 4 group but Item 16 was open-en
on the latter test and multiple-~choice on the former,

for some of the differénce in performance.

]

- 175

which may account
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,?::Sto take one more mathematics course than is required for seco

179

There were forty-three items common to the Grade 8 and 12 tests.” Due
to the large number, the' re 1ts for the items were organize?/ayd discussed
by objective.

¥

The Grade 12 group was divided into three %Gbgroups: 12, students
who are taking or have completed dome form of Mathematics 129 Math 11,
those students taking or whose highest mathemat?és course completed is »

some of Maghematics 11; 'and Math 10, those \students tak\rg or-whaee
highest™gagthematics course completed is some form of Mathematitcs 10. The

Math 8 g " intluded everyone who toog the Grade 8 test. -

The hean performance,of each<of the four groups for thé items common
to the Grade 8 and 12 tests, organized by Domain is presented in Figure 6-~7.

v

v
performance are illustrated in Figﬁre 6-7.
The Math 12 group, as would be/hoped, performed well on all three domains
and averaged more‘than eightefn percent higher® than the next highest group.
The Math 11 group's performance was in the middle, eighteen percent below
Math 12 and fourteen percent above the lower two groups} The most signifl—
cant pattern in Figure 6-7, however, is that the Math 18 group's performance
was no higher than the Math 8 group's performance.

Sorg”very clear patterns o

The~relative,position of”Math 10, Mat ll, and Math 12 among th
groups 1is not surprising. The'Math 12 gyeup should be the best of th
three since the group consists of those students who have elected t
mathematics every year.;QThe Math 11 group includes students wh

take .
[

graduation. The Math 10 students have either decided to take no more mathe-
matics than is required, or have been incapable of continuing beyond the
minimum level required for graduationm. \\‘jmmzlgga

~.
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Toaw

Asked about their future plans, the response éategory most commonl;
selected by the Math 10 group was "Look for a job". As the students in
the Math 10 group seek employment, they are assumed to have certain skills
as graduates of the school system. Among those skills is a mastery of the
essential skills of mathematics. Society's judgment of gheir léyél of
mastery of those skills is delayed until the students enter the job market
upon graduation from secondary school. If it can be assumed that the
judgment is based, in part, on skills leamed during grades 9 and 10 and

. that the desired level is higher tkan the sixty percent level of actual

performance, then it should be a matter of some concem that, upon gradua-
tion, the Math 10 group's performance is no higher than that of the Math &
group. -

s

\Based upon results described in this chapter sever&l recommendations
are presepted. Many recommendations have been made in’Chapter .4 for the
Grade 8 group and in Chapter 5 for the Cfadg 12 .group.

Recommendation .6-1: Secondary mathematics ‘teachers should work to improve

"the Math 8, Math 10, ‘and Math 1l studgnts' performarnce on the use of

algorithms for rational numbers: the four baste operations with fractioms,
the four basic operations with dec/]}fﬂ&ls, and equipvalent forms of rational
numbers. .

. o
— »

-

Recommendation 6-2: Teachers of mathematics, curriculwn d%velopem, and

teacher educators should co-operaté in starting both pre-service and in-
service efferts to ensu¥e that all students receive proper instrugtion in
all the facets of the metric system of measurement needed to be"a function-'
g member of Canadian society.- '

Recomméndation 6-3: Curriculum developers and secondury mathematics teachers

should ensure that the basic formulas for area an uwme are presented to
and¥mderstood by-all students.
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- Appendix A: Schools Participating in the Pilot = -
Testing for the Mathematics Assessment
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b SCHOOLS OF THE PILOT TESTING

v

The authors of this report are very grateful to the- adm1n1s£\htor and
staff ‘of the fo110w1ng schools which pa: t1c1pated in p1Jot1ng th

student tests in the autumn of -1976. : , . 7
i! I S .
Grade4i51'10t1'ng o : \ NS o
“ ! ) ' ) AN
Douglas Road E]ementary, Burnaby School District : ' 'E A
Hillcrest’ E]ementary, Coquitlam School District . A

King George ¥ Elementary, Prince George School D1str1ct
Lakeview Elementary, Burnaby School Histrict- ..
MacDonald Elementary, Vancouver School District - oo
Muriel Baxter.Elementary, Cranbrook School District a ’
Sir William Van Horne E]lementary, Vancouver School District

L ] * )

v . s
L]

Grade 8 Piloting - B

Alpha Secondary, Burnaby Schbol D1str1ct k '
Connaught Junior Secondary, Prince Georgée School D;st}'%!’
Gladstone Secondary, Vancouwver School District- \ S o
Handsworth Secondary, North Vancouver:School.District | . Y
Kitsilano Secondary, Vancouver School District” - . .
Laurie Junior_8ecendary, Cranbrook. Schobl.District - - - ° ' T &
Mary Hill Junior Secondary, Coquitlam School District . ) . ot

+ : . ) ) ”',\ ,.

.Grade 12 Pi]oting' . N -, _ N

‘Alpha Seqphdary, Burnaby School D.;trvct ) { ‘ ’

Gladstope Segondary, Vancguver School D1str1ct :

Handsaﬁ&th Secondary, Nogth Vancouver School, District

Ke]]y Road Secondary, Pr1nce George S¢hool D1str1ct

K1ts11ano Sgcondary, Vahcouver School District , -

Mo#nt” Bakef Secondary,. Cranbrook ScHool District C .

Port Moody Senior Secondary, Coqulilam Schoo] District VAR :
o $ S . P
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Review pane]s cpmp*1sed of edu A ors.ano anbers cf the lay pub11c werc organ-
ized in the autump of 1976 at -provfneial centres to examine and amend the
proposed‘obgect1ves of the mathenat1cs§assassment before the student tests were

devepred S .ot , , y
\ - o s .
) ‘ . ’ ’ ;’ 3 ) ’ [
"“CASTLEGAR REVIEW PANEL™ ~ " -, RICHROND. REVIEW PANEL., '
- : Coa - .- , . o
- fir. Jack A]Len, Superv1sor ) { C Mr. Dominic Alvaro, Tegéher.' s
Cranbroo« School D1str1ct ( S Nofth™Vancouver School Disgrigt
Mr. Larry Cerny, Teacher' L b, MP.‘Péter Beuggef, Elementary: A c
Fernie School Distrigt. ; LA .f~Consu1tant, North Vancouver School
V. Ms. -Shedld ‘Crane, Teather: ! District '

~  Arrow Lakes. School District: ' " Mr., Robert Campbeli,:Teachef
.« Mr. Jack Edson, Teacher R Richmend School District

Né]son bbhoo‘ Cistrict | . o 'Mé..Evelyn Grimston, Teacher’

Mr. Da]e°F1ke, Personmel” 0?f1cer - Burnaby School District
Com1nco Trail Mr. Don Helise, Teacher

. Bruce Gerrard, Teacher ' Burqaby School District

Castlegar Scheol D.str1ct A : Mr. Henry Janzen, Teacher
Mr. Tom Gougeon, Teacher S S50 “De]Ea SChO?] District y ) '
Castlegar School D1str1ct‘ e (- - Mr. Ted Kagetsu, Teacher
Mr. Tom Johnson, Teacher . . e B]ChmOnd S€h001,01stn1ct. S ,
Nelson Schoo] D1str1ct . — 77 °.  Mrs. Malletine Noblgg School Board
Msn Joan,Know.est eacher , V‘M%mber‘ Richmond SChool District
. CastTegar Schodl District , . Ms Linda 0*Reilly, Teacher- :
Mr.® Peter Makiev, Teacher ' Vanco vhr School District

Nelson School District = ° ’ Mr. Garry Phillips, Teacher

Mr. Gary~M§tche1ﬁ, Teacher . ‘bNew Westminster School District

Cranbreok School District - = Mr. Bertfie Preg]eq, Cont]nu1ng Education
: - Adm1n1strator, Coquitliam 'School D1str1ct

\

' Mr. Bruce Morrison, Teacher -

. Arrow Lakes ‘School District . S Mr. Dave R1vers, Education: Services -

S Officer,, British Columbia Sghool » .» °
Mr. Sebast1an Nutini; Supervisor J .
Trail Schodl District .Jrustees Assoc1at1on qNancouvei
* ’Ms( Pat Takasaki, Teachier, N
Mr. Frank, PGPEthOfT Teacher ‘ R1chm0nd School District : .

- Castlegay School District

**Mrs. Jean Ry]ey, Primaygy Co- 0rd1nator
CranbrooK School District

. ian Taylor, Teacher
COquit]am School District

« " Mr. R. Bruce Wood, Teacher .

Mr. Dan.Shimize, Teacher Vancouver School District

Trarl School.District

“Mr. Mac Sjnc1a1r¢ Selkirk
Community College, Castiegar

... ¢
Mr. Satoshi jchida, Teacher - :
Castlegar School Distwrict ’ )
gar .L:;\ .
Mrs. Adelé \u]e, éabemakér N -

4 Castlegar . ,
. 10 ‘ .- “" ¢ . . /
‘ - 181
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. ‘Mr: James

‘e

\}\i

* HANEY REVIEW PANEL

v £

Mr. Ken Abramson, Teacher . .
Chilliwack School District- N

Mrg. Mary Ammerlaan, School Aidé
Maple Ridge

Mr. J,,A111sta1r’8rown. Chartered'
Accountant, Maple Ridge, - —‘s

Mrs. He]en Casher, School Board K
Member, Maple Ridge' School D1str1 t

. Mr. Mike Cianci, TeScher -

~
A\
3

% Kam]oops School D1str1ct

Mr. RYchard Collins, Teacher
Coqu1t1am Schoo] District -

Connor, Supervm/gr
Maple Ridge School Distritct

Mr.. Nevillg Cox, Schaol” Board

o Menber Mi'ssioh School D1str1ct s

_Surrey Schoq] D1s¢r1ct

. Mrs. Ozaw McSWeeney, Teacher:
.Childiwack School D1strJét
Mrs. Marfon MYussal - o _
ﬂomemaker Maple Ri ge o~ -y
Mrs. Mary Wright, .Teacher vt ‘

Lang]ey Sehool Dastr1ct

T

VICTORTA REVIEW PANEL . =
s =
Mr. .George Atamanenko, -Town .
4 P]anner,njictoria‘ : .

Mrs. Jean/Barnes, Teacher -
GUIf Isdamds School District,  ~

* Dr.: W1111am Bloomberg,
Chemist, Victoria

" Mr. Geoff Booth, Teacher
Nanaimo School D1str1ct

“Mrs. Kirsten Cox, Teacher
QUalicum School District

‘Mr. William Dale, Teacher -
Qualicum School D1str1ct

Mr. John Epp, -eacher
\—', Sooke School D1str1ct

-

-

Dayid Harris,’ Teacher
/’V1ctor1a Schoo] D1str1ct

. \
Me. Alan-Davies, Teachdr . . g ’%o]d Knight, School Board *°
_ Coqu1t1am&§chool D1str1ct v j » Memb Victorta School District
Mrs. Grac Dilley, €urr1cu1um DT Mese Helga ngkez School Board . vV
Adyssor Surrey ‘School D1str1ct ber, Lake¥Cowichan- Schzol-Disttict
. Mr. George Eldr1dge, Teacher' . Mrs. Rosemarié Lage, Teat o N
Kamloops Schoql’ Distri _ Sooke Schooi Dist jet, e
. Mre Len Eow1e§, Priﬁcipa] ' ! . Mr..Daryl: McIntyre, Pr1ncupa1 . ,"
- -Kamloops :Schoot District . - Soeke School - D1str1Q¢ ] o
Mr..Roger Fr schi, Teacher . . Mrs, Betty Morphet, Teacher -
- Codujtlam Sghool’District : ' , Lake Cowichan School D1str\ct v
Mr. Ralph dardner, -Supervisop " Mrs. Margaret Nelson, Homemaker .
o Coguit]am chocl, D1str1ct , . VLEtor1a : :
- Mr. pK1y0‘HaMade, Yeacher Mr. Arthur O]son Principal _
Langley Schoo] D1str1ct S " - Qua11cum Schoo1l. Dwstr1ct T
" Mrs. Lynda HayTow Homemaker " Y T Ms. {Jnda 0'Reilly, Teacher \
Maple Ridge .. . .. Vancouver School District
. Mr. Petgr &GropatnTck Teacher ; Mrs . Margaret Strdng1tra#m Teacher
Ch1111wack Schop] D1Str1ct B v Nana1mo School D1str1ct t P
Mn Roy Kur1ta, Teacher, .l(’

Mr .Brian Tet]*’ Teacher L
Victorita Schao D1st;>cc To.

'_~ Or. ,James Vance, Faculty of Educat1on
Un1ver%aty of Vtctor1a L
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N & ? : 7/ T ¢ . A M T . o
v In Octgber” of 1976 the Contract Team met w1th the following members of .the{y .
S Mathematics Revision Committee to obtain their opinions en.the nroposed oo
i den gn of’ the mathematics® assessment.: C,
* .o ‘ ' ) ' v - ) “ . )
J@James Bourdon Superv1sor, North Vancouver SchooT D1str1ct )
\: er. Rona]d Edmonds, Teacher, V1ctor1a School District ~ . “\ R
"‘A‘M Earﬂ Johnc.‘, Teacher Vancouver 'School District o o Lot :
) h Mr. Star ﬁeal“){j:?}che Cour}enay School District - Lt :
' Dr. Ehzabeth edy, Facuity of Arts ‘& §%1ence, Umvers1ty of Victoria
o Mr. wﬂhauf Kokoskln_,a'TeEeher, ﬁprth Vﬁncouver; 001 District o : .
’ ‘5 . Mr George .Nachtrga] Teacher Abbotsford Sc¢hool Dmtmct ' o '
"Mr. Willard Dunlop, Gonsu]tant Curﬁ‘zcuﬁum Ueve]cpment\!\}ranch M1,mstr(y of
Educatwn , . L - . .
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. The ftllowing three panels contributed to the interprétation of test results by

) Grade 8 Test Interpretation Panel

" Dr. ﬁoug]as Owens, Faculty of Education, University of Br1t1§h Co]umb1a

" Mrs.

N

INTERPRETATION PANELS. .
Y - A
193

rating the pJp11 performahce on each item.

AN
~Grade 4 Test Interpretation Pane} ~ .
- N
Mr. Jagk Allen, Supervisor, Cranbrook Scho6l District . \

Mr. James Bourdon, Supervisort North Vancouver.School District

Mrs. Jacquie Boyer, School Board Member, Coquitlam School District _
Mrs. . Gracy [41ley, Curriculum Advisor, Surkey School District )
Miss tvel rimston, Teacher, Burnaby School District o :
Mrs. Jean Hall, Homemaker, Vancouver * "\, - . .- :
Mrs. Helen MacQonald, School Board Member, ission School District ‘
Miss Pat/ ery, Teacher, Vancouver School District ‘ g
Miss Pa r, Teacher, Vancouver School, District

" Mr. Ed Richmond, Faculty of Education, University of.Victoria ,
Mrs. ne Robarts, Teacher, Vanctiver School.District {

Mrs- Shirley Rudolph, Teacher, Vancouver School District

Ms. Pat Takdsaki, Teacher, ‘Richmond School District

Dr. John Trivett, Faculty of Education, Simon Fraser Un1vers1ty _ -

Mrs J. L. W1sentha1 .Homemaker, Vancouver . : EEEEE S

Dr. Irving Burbank, Faculty of Education, Un1ve;s1ty of V1ctor1a ’ .
Mr. Robert Campbe11 .Teacher, Richmond School District
Mr. Richard Collins, Teather, Cogujtlam- Schbol District -

Mrs. Ishbel Elliott, Schoo) Board Member, Ri chpond, School D1strqc¢

. Mrs. Barbara G1r11ng, SchooT Board Member, Sufrey: School- D1str1c¢

Mr. Don.Heise,. Teacher, Burnaby School District . .. .

__Mr. Henry Janzén, Teacher, Delta Schqol D1str1ci 7 - -

“Mr. Milliam’ Kokosk1n Teacher, NQcth Vancouvet School D1str1ct e ’ .
Mrs M. Mussalem, Homemaker; Magle Ridge -« BN
" MP- Tomo\Naka, Principal, Nelsén School District \ i S ooy .

» 4

Mr. Sebastian Nutini, Supervisor, Trail School District

Mr. Thomas Poulton, Teacher, Delta School District . ' .- .

Mr. - Brian Tetlow, Teachér, Vict8ria School District .7
» Ls - . f"

. Grade 12 Test Interpretation Panel

Mr. Dominid Rlvaro, Teacher, North Vandouver School Distri

Dr. Thomas Bates, Faculty of Education, University -of Br1t1sh Columbia

MP. Peter Ben Director of Educat1on, Institute of Chartered Accountants

: North Vaﬁcouyer ) ‘ <

Mr.-Ngville .Cox, School Board Member M1ss1on ‘School Dj str1ct - .-
. Mr. Michael Dowaing, Supervisor, West Vancouver Schoo D1str1ct ! *

Mr.’ John Epp, Teacher, Seake School District "

Mr. lan Hooper, Teacher, Vancouver School District -

Dr Horne, Faculty of Edwucdtion, University of Victoria . ’

Mrs. ne-McKendr1ck Schoo] Board Member, Powell River School D1str1ct

“Mr. Fhank Perchudpff, Tedcher; Castlegar Schoo] District

Mr. Bernie Pregler Cont1nu1ng Education Administrator, Coquitlam Schq91 D1str1ct<- "~

Mr. Mel Richards, Principal, Richmond School District

Ona Mae Royy President, B. €. Home & School- Federation, Port Moody
Mr..Alan TayTor, Teacher, Coqu1 am School District

. Bruce Wobd, Teacher Vancouver School District
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